


Section I—Air and Fallout 


GROSS BETA ACTIVITY IN AIRBORNE 
PARTICULATES AND PRECIPITATION 


Continuous surveillance of gross beta activity 
ii air and precipitation provides one of the 
earliest and most sensitive indications of 
changes in environmental fission product ac- 
tivity. Although this surveillance does not pro- 
vide enough information to assess human radia- 
tion exposure from fallout, it is used as an 
alerting system for determining when to inten- 
sify monitoring in other phases of the environ- 
ment. 

Surveillance data from a number of national 
programs are published monthly and summar- 
ized periodically to show current and long-range 
trends of atmospheric radioactivity in the 
Western Hemisphere. Data provided by pro- 
grams of the Public Health Service, the Cana- 
dian Department of National Health and Wel- 
fare, the Mexican Commission of Nuclear 
Energy, and the Pan American Health Organi- 


zation are presented individually in tabular 
form. 


1. Radiation Surveillance Network 
February 1965 


Division of Radiological Health, 
Public Health Service 


Surveillance of atmospheric radioactivity in 
the United States is conducted by the Radiation 
Surveillance Network (RSN) of the PHS Di- 
vision of Radiological Health, which regularly 
gathers samples from 75 stations distributed 
throughout the country (figure 1). Most of the 
stations are operated by State health depart- 
ment personnel. 


June 1965 


Alerting function 


The alerting function of the network is pro- 
vided by field estimates of the gross beta ac- 
tivity of airborne particulates on the filters. 
These determinations are performed about 5 
hours after the end of the sampling period to 
allow for decay of naturally occurring radon 
daughters. The network station operators 
regularly submit their field estimates to the 
Radiation Surveillance Center, Division of 
Radiological Health, Washington, D. C. These 
field estimates are reported elsewhere on a 
monthly basis (1). When unusually high air 
levels are reported, appropriate Federal and 
State officials are promptly notified. 


Air sampling procedure and results 


Airborne particulates are collected continu- 
ously on carbon-loaded cellulose dust filters 4 
inches in diameter. About 1800 cubic meters of 
air is drawn through each filter during the 
24-hour sampling period by a high volume cen- 
trifugal blower. 

The filters are forwarded to the Radiation 
Surveillance Network laboratory in Rockville, 
Maryland, where the gross beta activity is 
measured using a thin-window, gas-flow pro- 
portional counter, calibrated with a *Sr—°Y 
standard. Each filter is counted 4 days after 
the end of the sampling period and again 7 
days later if the net count rate is 2,000 cpm or 
higher. The initial 4-day aging of the sample 
eliminates intereference from naturally occur- 
ring radon and thoron daughters. By using the 
two counts and the Way-Wigner formula (2), 
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FicurRE 1—RADIATION SURVEILLANCE NETWORK SAMPLING LOCATIONS 


the age of fission products is estimated, and 
the activity extrapolated to the time of collec- 
tion.1 The daily concentrations and estimated 
ages of selected samples are reported by the 
PHS in a monthly RSN report (1). Table 1 pre- 
sents average gross beta concentrations in air 
determined from February 1965 RSN air filters. 

Time profiles of gross beta activity in air 
dating back to 1958 for eight RSN stations are 
shown in figure 2. 

During February 1965, two air samples were 
analyzed by gamma spectroscopy. The method 
discussed by Burrus (3) and Covell (4) was 
adapted for resolving the complex gamma scan 
data. No air or precipitation samples were 
found to contain short-lived radionuclides. 


Precipitation measurements 


Continuous sampling for radioactivity in 
total precipitation is conducted at most sta- 





1If a sample contains a mixture of fresh and old 
fission products, the age estimated by the Way-Wigner 
formula is some intermediate value; consequently the 
calculated age of the fresh component will be over- 
estimated. 
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tions on a daily basis, using funnels with col- 
lection areas of 0.4 square meter. A 500-ml por- 
tion of the collected precipitation is evaporated 
to dryness, and the residue is forwarded to the 
laboratory for analysis. If the collected sample 
is between 200 and 500 ml, the entire sample is 
evaporated. When a sample is smaller than 200 
ml (equivalent to 0.5 mm or 0.02 inches of rain- 
fall), the volume of precipitation is reported, 
but no analysis is made. 

In the laboratory the gross beta activity in 
precipitation is determined by counting the 
evaporated sample by the same method used 
for analyzing the air filters, including the extra- 
polation to time of collection. - Deposition for 
the sample is determined by: 


CP 

P= i000 
where D is the deposition in nCi/m?, C is the 
concentration in pCi/liter, and P is the depth 
of precipitation in mm. The individual values 
of deposition and depth of precipitation are 
totaled for the month. The February 1965 
depths and total depositions are given in table 1. 
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wag TaBLeE 1.—GROSS BETA ACTIVITY IN SURFACE AIR AND PRECIPITATION, FEBRUARY 1965 






























































Air surveillance Precipitation measurements 
NS Station location Gross beta activity, pCi/m? Last Total Total 
Number of profile depth deposition 
samples in RHD (mm) nCi/m? 
Maximum Minimum Average * 
Ja: 5 EE aE CO TT 27 0.59 <0.10 0.28 | May 65 177.7 48.3 
Alaska 5 |g EA RRERED SAG AS oe, RR eR ee 3 17 0.52 <0.10 <0.16 | Nov 64 b 
EA CEG Sy ROPE F 27 0.31 <0.10 0.19 | May 65 6.2 1.3 
pS: hatin SE 5 FEE ESOS 3 0.26 <0.10 <0.15 | Dec 64 
OSS RE Seedy ep a eee es 15 0.24 <0.10 0.15 | Jun 65 9.0 1.8 
PEE oo oo ss ne bendbedy mad nena baie 3 0.10 <0.10 <0.10 | Sep 64 
lS A EIT SRE. Ces eae 17 0.46 <0.10 <0.19 | Oct 64 
DNs sete cwciguusudwatastdesuma wud 23 0.32 <0.10 0.18 | Feb 65 
TS ee ae ee 27 0.38 <0.10 <0.13 | Jan 65 
ly PE Ss a's se cddkbatwoctauhubee 27 0.28 <0.10 <0.15 | Mar 65 
Ariz ER POLS a Sa eS eee 25 0.52 <0.10 0.32 | Sep 64 
Ars ES TRS ST. aa 24 0.35 <0.10 0.20 | Jun 65 115.6 23.2 
Ca'if EN cid piveiallcdn wane tans mcs tepaibgnaiod 26 0.43 <0.10 0.20 | Oct 64 24.0 4.8 
of I ee 28 0.73 <0.10 0.35 | Feb 65 8.4 1.7 
Ticz tp GORY CTE MEETS OTS Fi 14 0.15 <0.10 <0.11 | Nov 64 
Coio ATER TREY MELEE EA SSE INERE 25 0.52 <0.10 0.26 | Oct 64 6.5 1.4 
Coan: I inte cuetchietinkd-hmaleanedne- wait 26 0.53 <0.10 0.26 | Oct 64 77.0 16.6 
Del: SES OE Pel Se a 19 0.50 <0.10 0.34 | May 65 
D. C: IL, ocnetbinwicdiane$aateade nen 25 0.63 <0.10 0.31 | Feb 65 46.3 9.3 
Fle: pe ER aft Se pS ae 25 0.70 <0.10 0.23 | Jun 65 175.2 37.0 
GL 5.pdien Guba een enaene 27 0.67 <0.10 0.31 | Oct 64 98.8 21.6 
Ga: Ean cgitnagnenccendeaedequannes 28 0.46 <0.10 <0.18 | Apr 65 49.8 10.0 
Guam FS PORES FE EEG LAT RAE 27 0.41 <0.10 0.21 | Apr 65 
Howaii Riedie Calais eh IR seats! 5 28 0.51 <0.10 0.30 64 34.2 6.9 
Idsho: a a ae 27 0.38 <0.10 0.20 | Dec 64 9.9 3.7 
Ill SS | ee ee eer eee s 27 0.63 <0.10 0.27 | Feb 65 
Ind EEE een ee: ae ee 25 0.49 <0.10 0.25 | Apr 65 96.6 19.1 
lowa EI, PRS MR OEE 27 0.51 <0.10 0.28 | Nov 64 23.8 5.0 
Kans it dcncetsukgcatidebnideteainn 26 0.36 <0.10 0.18 | May 65 21.0 4.3 
Ky: EE AER PES SRI ESS 24 0.53 <0.10 0.34 | Feb 65 38.2 8.6 
——t Ei: ae aha Re eng ca 27 0.28 <0.10 0.16 | Feb 65 118.7 27.7 
Maine: a in ticki wsvbdelinctgetehinne 27 0.51 0.2r 0.32 | Mar 65 132.1 27.8 
OGRE, SSE as CRIT SE 4 0.41 <0.10 0.28 | Nov 64 
Md: TE SETS SES ATES Big Ansett PX 18 0.46 <0.10 0.26 | Oct 64 27.5 5.5 
SERRA COLO et te 5 0.39 0.13 0.22 | Jan 65 
Mass: OS TEE ESS LL EEE 25 0.50 <0.10 0.30 | May 65 53.6 11.9 
Wa tice cdadcandodoktabess kent 24 0.66 0.13 0.38 | Dec 64 58.3 15.3 
Ol- | Mich: a Ce OME Ese ceet 28 0.70 0.17 0.35 | Jan 65 
Minn: I ck in cn cadaigenatenaiaéibe 21 0.30 <0.10 0.17 | Apr 65 38.1 7.6 
or- Miss: Di Dcwadetchsthtedhiwaca metre mba 27 0.45 <0.10 0.22 ar 65 108.4 24.9 
SRE SEL Pea 17 0.46 <0.10 0.25 64 
ted § Mo: UG atads dcdsccn cones 27 0.35 <0.10 0.17 | Apr 65 25.9 5.3 
the Mont: 28 0.53 <0.10 0.25 | Nov 64 12.2 2.5 
Nebr: 18 2.83 <0.10 0.34 | Mar 65 
ple § Nev: 19 0.74 0.13 0.34 | Jun 65 
= N. H: 18 0.60 <0.10 0.32 | Feb 65 
. is N. J: 28 0.53 <0.10 0.29 | Mar 65 13.3 2.9 
00 N. Mex 24 0.59 <0.10 0.24 | Nov 64 24.2 4.7 
fa i. Be 19 0.40 <0.10 0.25 | Apr 65 28.6 5.9 
1n- 19 0.66 0.15 0.35 | Nov 64 
22 0.96 <0.10 0.39 | Dec 64 
ed, § N.c: 28 0.76 <0.10 0.35 | Nov 64 87.2 18.2 
N. Dak 27 0.30 <0.10 0.17 | Jan 65 2.5 0.5 
Ohio: 17 0.71 <0.10 0.26 | May 65 
in 24 0.84 <0.10 0.42 | Mar 65 66.6 13.4 
Ee Sa, iS 27 0.77 0.14 0.37 | Oct 64 55.5 17.0 
the Okla Oklahoma City 23 0.37 <0.10 0.18 | Jan 65 8.3 4.1 
POE cnvasnbosususscesbandaeaga 23 0.28 <0.10 <0.12 | Oct 64 15.4 3.6 
sed Fo. Se 3S 5 oe ese 27 1.13 <0.10 0.30 | Mar 65 46.7 10.1 
ra- Pa: Harrisburg 27 0.52 <0.10 0.24 | Apr 65 17.8 7.0 
P. R: Lae Gi 22 0.36 <0.10 0.17 ar 65 34.4 9.6 
for R. 1: Providence 28 0.50 <0.10 0.30 | Jan 65 95.1 19.3 
8. C: Columbia- --- -- 26 0.54 <0.10 0.28 64 137.0 33.9 
8. Dak PONG, oso oianna> ebecbonnducedeciey 27 0.38 <0.10 0.17 | Sep 64 
Tenn | APRS SES + 2 SEMEN SORE 28 0.53 <0.10 0.30 | Jan 65 117.2 24.4 
Tex RETESET eee 27 0.49 <0.10 0.21 | May 65 146.8 33.0 
SWS UL ai sewn ebegivdabebe seme 27 0.72 0.18 0.40 | Jan 65 10.5 2.2 
Utah Se SS er Se: . eee 27 1.08 <0.10 0.30 | Feb 65 23.9 5.3 
Vt: ae ate ee ell 26 0.62 0.13 0.39 | Jun 65 41.8 9.2 
Va: ee Fh Se ee 28 0.35 <0.10 0.21 | Jun 65 83.8 16.9 
the Wash: ssi sv ssinceinneisirnninieieiaiiiaiainientinmatanaal 25 0.40 <0.10 <0.16 | May 65 90.3 14.3 
DiiiGuiecccadasccedeneaesnees basewe 28 0.48 <0.10 0.18 | Apr 65 
th W. Va: GING <5 UScsccdcudeswacccccdeccese 27 0.62 <0.10 0.34 | Dec 64 45.2 9.8 
D Wis: tease sigussetnaiememiniaths 27 0.58 <0.10 0.29 | Jun 65 24.0 7.9 
1es Wyo SI 0 ht eon giadin tte ae slen aah ad 28 0.53 <0.10 0.23 | Jun 65 3.5 0.7 
are SENSNeee CN Oooo ko donee acecdhumesenasney soe 1,758 2.83 <0.10 <0.25 55.2 12.3 
*® The monthly average is calculated by weighting the individual samples with length of sampling period. Values of <0.10 are assumed to be 0.10 for 
th he 
averaging purposes. If the <0.10 values represent more than 10 percent of the values used in the average, a less-than sign is placed before the average. 
>] > Blank indicates no report received. 
» ¢ For the network summary, all averages are arithmetic means of station averages. 
ata June 1965 
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2. Canadian Air Monitoring Program? 
February 1965 


Department of National 
Health and Welfare 


The Radiation Protection Division of the 
Canadian Department of National Health and 
Welfare monitors air and precipitation in con- 
nection with its Radioactive Fallout Study Pro- 
gam. Twenty-four collection stations are lo- 
cited at airports (see figure 3), where the sam- 
p ing equipment is operated by personnel from 
the Meteorological Services Branch of the De- 
partment of Transport. Detailed discussions 
o? the sampling procedures, methods of analy- 
s'3, and interpretation of results of the radio- 
ative fallout program are contained in re- 
ports of the Department of National Health 
and Welfare (5-9). 


Air 


Each air sample involves the collection of 
particulates from about 650 cubic meters of air 
drawn through a high-efficiency 4-inch diameter 
glass-fiber filter during a 24-hour period. These 
filters are sent daily to the Radiation Protec- 
tion Division Laboratory in Ottawa. At the 
laboratory, a 2-inch-diameter disk is cut from 
each filter and counted with a thin-end-window, 








SION. Radiation Protection Programs, Vol. 3, No. 3: 
16-24 (March 1965), Canadian Department of National 
Health and Welfare, Ottawa, Canada. 


Data from RADIATION PROTECTION DIVI- — 

















gas-flow, Geiger-Mueller counter system cali- 
brated with a *Sr—Y standard. Four succes- 
sive measurements are made on each filter to 
permit correction for natural activities and for 
the decay of short-lived fission products. The 
results are extrapolated to the end of the sam- 
pling period. Canadian air data for February 
1965 are given in table 2. 


Precipitation 


The amount of radioactive fallout deposited 
on the ground is determined from measure- 
ments on material collected in special poly- 
ethylene-lined rainfall pots. The collection 
period for each sample is one month. After 
transfer of the water to the sample container, 
the polyethylene liner is removed, packed with 
the sample, and sent to the laboratory. 

Strontium and cesium carriers are added to 
all samples on arrival at the laboratory. Other 
carriers are also added to selected samples ac- 
cording to the specific radionuclides to be deter- 
mined. The samples are then filtered and the 
filtrate evaporated to near dryness. The filter 
paper containing insoluble matter is ignited 
together with the polyethylene liner at 450 
degrees C. The ash is combined with the soluble 
fraction, transferred to a glass planchet, evapo- 
rated under an infra-red lamp, and then 
counted with a thin-end-window Geiger-Mueller 
counter calibrated with a °*Sr—*°Y source. Gross 
beta activities for February 1965 samples are 
given in table 2. Radionuclide analyses are re- 
ported quarterly in RHD. 








FicurE 3—CANADIAN AIR AND PRECIPITATION 
SAMPLING STATIONS 
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TaBLE 2.—GROSS BETA ACTIVITY IN SURFACE AIR AND 
PRECIPITATION, CANADA, FEBRUARY 1965 























Air surveillance Precipitation 
measurements 
Station : 
location Number Gross beta activity, pCi/m? Average Total 
of concen- deposition 
samples tration, i/m? 
Maximum Minimum Average pCi /liter 

a ec tilinande iki 28 0.5 0.0 0.2 221 3.6 
Coral Wishaw wvotiwiessed 28 0.3 0.0 0.2 373 1.7 
BONER... a cieseoceume 28 0.3 0.1 0.2 149 3.9 
ie SS as 17 0.4 0.1 0.2 151 1.3 
SO a ere 28 0.5 0.2 0.3 118 5.8 
Fredericton_........-.----- 28 0.3 0.1 0.2 49 3.4 
| eee 28 0.4 0.1 0.2 47 2.3 
REP SETS Tee 28 0.3 0.1 0.2 46 5.2 
BY TERS rasa ree oe 28 0.4 0.1 0.3 190 1.4 
- SES 28 0.4 0.2 0.3 81 6.0 
Moosonee--.......-----.-- 28 0.4 0.1 0.3 43 1.5 
EE eae 27 0.4 0.1 0.3 66 5.7 
Gesbee PRE REDE: PASE DIME 28 0.4 0.1 0.3 109 14.4 

EE Th ee 28 0.4 0.1 0.2 81 2.7 
iia Bad, bn ion gcaveaens 26 0.3 0.0 0.2 43 3.0 
St. John’s, Nfid..........-. 28 0.4 0.0 0.2 66 5.4 
a ee 14 0.2 0.1 0.1 88 1.4 
Sault Ste. Marie.......-_-- 26 0.6 0.0 0.3 77 6.3 

Se eee ee 28 0.5 0.1 0.3 81 6.3 
ios cxsee cessneee 28 0.4 0.0 | 0.1 110 19.7 
de uel 28 0.4 0.1 0.2 45 0.9 
MEE cacrbodenaumasows 27 0.5 0.1 0.3 46 4.2 
. ‘ee ee 27 0.4 0.2 0.2 209 2.9 
, Ree ea Geass 28 0.4 0.1 0.2 117 0.8 
Network summary -----_-.-.- 640 0.4 0.0 0.2 112 4.6 




















3. Mexican Air Monitoring Program 
February 1965 


National Commission of Nuclear Energy 


The Radiation Surveillance Network of Mex- 
ico was established by the Comisién Nacional 
de Energia Nuclear (CNEN), Mexico City. 
From 1952 to 1961 the network was directed by 
the Institute of Physics of the University of 
Mexico, under contract to the CNEN (10-14). 

In 1961 the CNEN appointed its Division of 
Radiological Protection to establish a new 
Radiation Surveillance network. This network 
consists of 17 stations (see figure 4), twelve 
of which are located at airports and operated 
by airline personnel. The remaining five stations 
are located at Mexico City, Mérida, Veracruz, 
San Luis Potosi, and Ensenada. Staff members 
of the DRP operate the station at Mexico City, 
while the other four stations are manned by 
members of the Centro de Previsién del Golfo 
de México, the Chemistry Department of the 
University of Mérida, the Institute de Zonas 
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FicurE 4.—-FALLOUT NETWORK SAMPLING 
STATIONS IN MEXICO 


Desérticas of the University of San Luis Potosi, 
and the Escuela Superior de Ciencias Marinas 


of the University of Baja California, respec- § 


tively. 
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Sampling 


The sampling procedure involves drawing air 
for 24-hours a day, 3 or 4 days a week at the 
yate of approximately 1,200 cubic meters per 
cay, through a high-efficiency, 6 x 8-inch glass 
{ber filter, using high volume samplers. After 
«ach 24-hour sampling period, the filter is re- 
,10oved and forwarded via airmail to the 
‘ Laboratorio de Estudios sobre Contaminacién 
| .adiactiva”, CNEN, in Mexico City for assay 
of gross beta activity. A minimum of 3 or 4 
ays after collection is allowed for decay of 
>adon and thoron daughter natural radio- 
: ctivity. Data are not extrapolated to time of 
‘ ollection. 


. esults 


The maximum, minimum, and average fission 
} roduct beta concentrations in surface air dur- 
ing February 1965 are presented in table 3. 


Taste 3.—GROSS BETA ACTIVITY OF AIRBORNE 
PARTICULATES, MEXICO, FEBRUARY 1965 











Number Gross beta activity, pCi/m? 
Station of 
samples 
Maximum | Minimum | Average 
ay ee ae 5 Oy <0.1 0.1 
Ciudad Judrez_ .--- setie 7 0.2 0.1 0.1 
Chihuahua. ............ 9 0.4 <0.1 0.2 
Be bit Wile dul owed 3 0.2 0.1 0.1 
Guadalajara __._......-- 3 0.1 <0.1 0.1 
OI ess iniimree o 48 Oe 0 
) i . EE SRS hy TE CER PS 0 
a ay ae 2 <0.1 <0.1 <0.1 
SATIS Pe 0 
Pee wtb bh Sok. 5 0.1 <0.1 0.1 
a A eee 5 0.1 <0.1 0.1 
Nuevo Laredo---------- 4 0.1 <0.1 <0.1 
San Luis Potosi-_-_-_-_.--. 12 0.2 0.1 0.1 
SSR RE BE 13 0.9 <0.1 0.2 
bas dathnnkutedid 13 0.5 0.1 0.2 
Tuxtla Gutiérrez... -. 0 
Veumeras. si ek huis 5 0.3 <0.1 0.1 

















® Blanks indicate stations temporarily shut down. 





4. Pan American Air Sampling Program 
February 1965 


Pan American Health Organization and 
Public Health Service 


Gross beta activity in air is monitored by 
five countries in the Americas under the aus- 
pices of a collaborative program, developed by 
the Pan American Health Organization and the 
Public Health Service (PHS), for assisting 
countries of the Americas in developing radio- 
logical health programs. The sampling equip- 
ment and analytical services are provided by 
the Division of Radiological Health, PHS, and 
are identical with those employed for, the 
Radiation Surveillance Network. 

The five air sampling stations included in the 
Program are operated by the technical staff of 
the Ministry of Health in each country. The 
station in Kingston, Jamaica, is operated by 
che Public General Hospital; in Caracas, Vene- 
zuela, by the Venezuelan Institute for Scientific 
Investigations; in Lima, Peru, by the Institute 
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of Occupational Health; in Santiago, Chile, by 
the Occupational Health Service; and in Trini- 
dad, West Indies, by the University of the West 
Indies. 

The February 1965 air monitoring results 
from the five participating countries are given 
in table 4. 7 


TasLe 4.—GROSS BETA ACTIVITY IN AIR, PAHO, 
FEBRUARY 1965 











Gross beta activity, pCi/m* 
Number |__ 
Sampling stations of 

samples | Maximum | Minimum | Average * 
Kangston, Jamaica- - - - -- 8 0.16 <0.10 0.12 
Caracas, Venezuela. ----- 20 0.11 <0.10 <0.10 
EE a ae s 0.22 <0.10 <0.12 
Santiago, Chile___...-_-. 27 0.39 <0.10 <0.14 
Trinidad, West Indies... 15 0.17 <0.10 <0.11 

















® The monthly average is calculated by weighting the individual samples 
with length of sampling period. Values of <0.10 are assumed to be 0.10 
for averaging purposes. If the <0.10 values represent more than 10 
percent of the values used in the average, a less-than sign is placed in front 
of the average. 
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5. Gross Beta Activity in Air, North America 
February 1965 


From January 1963 through March 1965, 
monthly average concentrations of airborne 
gross beta activity in Canada and the United 
States were presented in combined form as iso- 
gram maps of most of North America. The 
data from the Radiation Surveillance Network 
and the Canadian Air Network were adjusted 
to each other by means of an intercalibration 
factor derived by Lockhart and Patterson (15). 

With the formation of the Mexican Air moni- 
toring program, new intercalibration ratios 
were determined, this time including the Cana- 
dian Network, Radiation Surveillance Network, 
Pan American Air Sampling Program, Na- 
tional Air Sampling Network, the HASL 80th 
Meridian Network, and the Mexican Network 
(16). The new intercalibration factors reflect 
some changes in standardization in both the 
RSN and the Canadian Air Network, effective 
September 1963. 

In recent months, airborne gross beta ac- 
tivities have declined to such low levels that 
isogram comparisons are no longer meaningful. 
Before comparison with each other, the data 
must be multiplied by appropriate intercalibra- 
tion factors. For.example, if the Canadian data 
are considered as unity, the RSN and Pan 
American data must be multiplied by the inter- 
calibration factor, 1.28, and the Mexican data 
must be multiplied by 0.81. 
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FISSION PRODUCT GAMMA ACTIVITY IN SURFACE AIR— 


80th MERIDIAN AND U.S. LOCATIONS, JULY-NOVEMBER 1964' 


Health and Safety Laboratory 
Atomic Energy. Commission 


Since January 1, 1963, surface air filter 
‘amples have been collected for total gamma 
_ ctivity determinations as part of the HASL 

Health and Safety Laboratory) 80th Meridian 
Yetwork program. This network consists of 
ourteen air sampling stations near the 80th 
Meridian (West) from Thule, Greenland, to 
?unta Arenas, Chile (figure 1). An additional 
tation at Mauna Loa, Hawaii, is included for 
omparison of data with the Chacaltaya, Bolivia 
tation. These stations are both at high eleva- 
‘ions and are at approximately equal north and 
south latitudes, respectively. 

In August 1963, six additional air sampling 
stations were added to the HASL Network in 
North America (1). As with the original 80th 
Meridian Network sampling stations, both air 
filter and deposition samples are collected. 
While surface air data are reported on a 
monthly basis, the deposition data are reported 
quarterly. 


Sampling and analysis procedures 


Air particulates are sampled on 8-inch-diam- 
eter polystyrene (Microsorban) filters, drawing 
air through the filters continuously at the rate 
of about 1,400 cubic meters per day. Filters 
are changed on the Ist, 8th, 15th, and 22nd of 
each month and forwarded to HASL for analy- 
sis. A total gamma count over the energy range, 
0-3 Mev, is made approximately two weeks 
after the end of the sampling period, using an 
8 x 4-inch sodium iodide (thallium-activated) 
crystal. The filters are then composited on a 
monthly basis and analyzed radiochemically, to- 
gether with monthly ground deposition samples 
taken at the same site, for detectable fission and 
neutron activation products. 





1This report was developed from information and 
data in the November 1964 through March 1965 monthly 


reports entitled “80th Meridian Network, Results of Air 
Sampling Measurements.” These reports are furnished 
by the Health and Safety Laboratory, AEC, New York, 
N. Y. 10014 
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Results and discussion 


The results of total gamma activity deter- 
minations in weekly ground level air filter 
samples taken at 80th Meridian Network sta- 
tions during July through November 1964 are 
given in tables 1-5, together with average 
monthly activity concentrations calculated for 
each site. The average monthly activities are 
also plotted in figures 2-4 as activity-latitude 
profiles. 

There was a marked decrease in gamma 
activity in July 1964 at most stations. Surface 
air activities in the Northern Hemisphere 
ranged from 0.03 to 1.02 y/min/m* (photons 
per minute per cubic meter) and averaged 0.43 
y/min/m*. In’ the Southern Hemisphere, the 
range was from 0.01 to 0.09 y/min/m’. In com- 
parison with previous data, the July 1964 aver- 
ages represent a 42 percent decrease in the 
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FicurE 1.—80TH MERIDIAN NETWORK 
SAMPLING STATIONS 








Northern Hemisphere and less than a 3 per- 
cent decrease in the Southern Hemisphere with 
respect to the previous month. The July 1964 
gamma activity concentrations expressed in 
terms of the respective July 1963 average levels 
were 0.12 of those observed in the Northern 
Hemisphere and 0.38 of those observed in the 
Southern Hemisphere. 













































Taste 1—GAMMA ACTIVITY IN SURFACE AIR, 
JULY 1964 


[Gamma activity, photons/min/m!‘] 




















































Date filter changed 
Sampling site 

8 15 22 31 Average 
eee mee 0.0946 0.103 0.184 0.0993 | 0.115 
M oe ae EP os © ee 0.956 0.684 0.538 0.531 0.675 
 } lO aaa 0.936 0.488 0.617 0.332 0.606 
Washington--------- 0.489 0.502 1.02 0.274 0.543 
SaaS 0.385 0.460 0.333 0.276 0.345 
Mauna Loa. .....-.-- 0.386 0.372 0.311 0.283 0.332 
Ee ae 0.417 0.359 0.441 0.400 0.404 
Miraflores... ._....- 0.0460 0.0530 0.115 0.0274 | 0.0571 
Guayaquil. _.....--- 0.0255 0.0228 0.0259 0.0344 | 0.0278 
|_| Sati GR RY 4 aa 0.0229 0.0558 0.0602 0.0525 | 0.0473 
Chacaltaya.-....--- 0.0911 0.0609 0.0229 0.0570 | 0.0566 
Antofagasta-_-__---- 0.0590 0.0659 0.0674 0.0867 | 0.0713 
IS ois os os tie 0.0333 0.0302 0.0191 0.0133 | 0.0238 
Puerto Montt-_------ 0.0306 0.0166 0.0103 0.0175 | 0.0187 
Punta Arenas. ------ 0.0293 0.0163 0.0164 0.0114 | 0.0177 
Additional U.S. Sites: 
SSE ee a ee 0.474 
I a... cakes <canenthieseoatethuaaadin~okves's natn 0.505 
(i LS OSS TTS. NA Re A Nie eS Re 0.568 
i OIE, WRI a, (SARIN, “SRE 0.645 
ON REE | BEC RORS TORTI EN Sie ae Vee 0.437 
SRE A: TERRA SE: eR Ret iit 0.266 































In August 1964, the surface air activities in 
the Northern Hemisphere ranged from 0.02 to 
0.48 y/min/m!* and averaged 0.28 y/min/m’. In 
the Southern Hemisphere, the range was from 
0.01 to 0.12 y/min/m* with an average of 
0.04 y/min/m*. In comparison with the pre- 
vious month, the activities in the Northern 
Hemisphere decreased by 35 ‘percent while 
those in the Southern Hemisphere increased 
about 20 percent. Relative to the August 1963 
levels, the August 1964 levels were 0.11 and 0.45 
of the respective Northern and Southern 
Hemisphere average gamma activity conceh- 
trations. 

The September 1964 surface air gamma ac- 
tivities in the Northern Hemisphere ranged 
from 0.03 to 0.62 y/min/m* and averaged 0.18 
y/min/m*. In the Southern Hemisphere, the 
range was from 0.01 to 0.09 y/min/m', with an 
average of 0.064 y/min/m*. In comparison with 
the previous month, the average surface air 
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trations. 


activities in the Northern Hemisphere de- 
creased by 36 percent while in the Souther, 
Hemisphere an increase of about 39 percent 
was noted. Relative to the September 196: 
levels, the September 1964 levels were 0.16 anil 
0.71 of the respective Northern and Souther: 
Hemisphere average gamma activity concen. 


TaBLE 2.—GAMMA ACTIVITY IN SURFACE AIR, 
AUGUST 1964 


[Gamma activity, photons/min/m‘] 





Date filter changed 








Sampling site ; 
8 15 22 Averag: 
The chin kth 0.542 0.498 0.569 0.302 0.467 
Moosonee---_-_...---- 0.294 0.301 0.113 0.285 0.253 
New York ____.__.-- 0.591 0.420 0.371 0.375 0.442 
Washington_____.--- 0.524 0.332 0.407 0.303 0.383 
| ARS TR 0.347 0.110 0.208 0.0967 | 0.198 
Mauna Loa_----.--.-- 0.212 0.129 0.180 0 0.155 
San Juan........... 0.571 0.142 nosample| 0 0.257 
Miraflores... ___..-- 0.0313 0.0567 0.0699 0 0.0479 
Guayaquil-__.....-- 0.0218 0.0144 0.0338 0 0.0271 
EE EN 0.0426 0.0834 0.0455 0 0.0473 
Chacaltaya.--....-.- 0.0760 0.0740 0.0541 0 0.0630 
Antofagasta_-_-___--- 0.0107 0.0914 0.0811 0.0895 | 0.0919 
Sas 0.0865 0.0408 0.0387 0.0582 | 0.0543 
Puerto Montt_-__-__- 0.0133 0.0104 0.0319 0.0204 | 0.0192 
Punta Arenas. -___-- 0.0168 0.0115 0.0171 0.0238 | 0.0179 
Additional U.S. Sites: 
Westwood-.___._._- 0.623 0.526 0.440 0.302 0.452 
Chattanooga___._--- 0.412 0.333 0.342 0.311 0.348 
pe eee 0.387 0.323 0.339 0.274 0.325 
Midwest City--_--.-- 0.284 0.411 0.315 0.276 0.317 
Palo Aléo........... 0.174 0.198 0.223 0.206 0.203 
ere 0.167 0.105 0.157 0.214 0.161 




















TaBLE 3.—GAMMA ACTIVITY IN SURFACE AIR, 
SEPTEMBER 1964 


(Gamma activity, photons/min/m‘] 





Sampling site 


Date filter changed 








8 15 22 Average 

ee ea 0.233 0.259 0.405 0.337 0.309 
Moosonee. - - - --_--- 0.265 0.141 0.196 0.0932 | 0.169 
Now yoerk.......... 0.364 0.336 0.330 0.173 0.281 
Washington--_-_-__-_-_-_- 0.427 0.295 0.310 0.164 0.290 
Sk ihe rts Lines saeael 0.178 0.138 0.135 0.0859 | 0.131 
Mauna Loa. .--.-.-.--- 0.0811 0.197 0.145 0.0734 | 0.125 
eee 0.170 0.108 0.0640 0.107 0.112 
Miraflores _ ......--- 0.0257 0.0345 0.0248 0.0147 | 0.0243 
Guayaquil -__-__-._-- 0.0256 0.0436 0.0481 0.0292 | 0.0367 

ren 0.113 0.118 0.102 0.0940 | 0.106 
Chacaltaya.-.-.....-- 0.0752 0.0699 0.0618 0.0561 | 0.0650 
Antofagasta. -_-.-_-.- 0.0818 0.112 0.0796 0.0736 | 0.0760 
EE 0.106 0.0882 0.0923 0.0700 | 0.0882 
Puerto Montt-___--- 0.0647 0.0557 0.0335 0.0244 | 0.0431 
Punta Arenas- ------ 0.0364 0.0277 0.0139 0.0161 | 0.0231 
Additional U.S. Sites: 
Westwood--___.___-- 0.368 0.315 0.288 0.150 0.271 
Chattanooga--_-_-_-_-..- 0.470 0.476 0.476 0.248 0.410 
pe eee eee 0.236 0.233 0.184 0.188 0.209 
Midwest City ----_--- 0.235 0.303 0.121 0.204 0.214 
ON Sea 0.195 0.323 0.306 lost 0.272 
SIG fanaa one 0.152 0.398 0.096 0.111 0.189 
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FIGURE 2.—PROFILE OF SURFACE AIR GAMMA ACTIVITY, 80TH MERIDIAN 
STATIONS, JULY AND AUGUST 1964 


10 








LATITUDE 





i - Ue ee roy © . saan 


* 


OCTOBER 1964 —— 
f Moosonee 


New York 
Washington 








Guayaquil 


Punta Arenas 


i wa ae BE l | jt | tii 








June 1965 


0.05 0.1 0.5 1 
Gamma Activity (Photons/min/m?) 


FicurE 3.—PROFILE OF SURFACE AIR GAMMA ACTIVITY, 80TH MERIDIAN 
STATIONS, SEPTEMBER AND OCTOBER 1964 
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FicurRE 4.—PROFILE OF SURFACE AIR GAMMA ACTIVITY, 80TH MERIDIAN 
STATIONS, NOVEMBER 1964 


The latitude profile for October 1964 shows 
the customary peaks at mid-latitudes in both 
hemispheres and a minimum in the vicinity of 
the Equator. The activity concentrations in the 
Northern Hemisphere in October 1964 averaged 
a factor of three greater than the concentra- 
tions measured in September 1964, approaching 
the concentrations of October 1963. The 
weekly air concentrations ranged from 0.01 
y/min/m* to 4.34 y/min/m® in the Northern 
Hemisphere and averaged 0.455 y/min/m*. In 
the Southern Hemisphere the weekly air con- 
centrations ranged from 0.01 y/min/m* to 0.10 
y/min/m® with an average of 0.063 y/min/m‘*. 

Fresh nuclear debris from the Chinese nu- 
clear test of October 16, 1964, was observed 
during the October 22 to November 1 sampling 
period from Thule, Greenland, southward to 
San Juan, Puerto Rico (2). The total gamma 
activity concentrations at these stations peaked 
during this period in October or the first week 
in November, and then rapidly diminished with 
time (table 5). 
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TaBLE 4.—GAMMA ACTIVITY IN SURFACE AIR, 
OCTOBER 1964 


[Gamma activity, photons/min/m®‘} 











































































Date filter changed 
Sampling site 

8 15 22 1/11 Average 
, Ss 0.182 0.161 0.201 0.166 0.177 
Moosonee.-._-._...-- 0.141 0.120 0.203 0.996 0.394 
New Vork.......... 0.184 0.272 0.250 2.036 0.591 
Washington___..__-. 0.179 0.225 0.180 0.65 0.615 
ia. 0.0969 0.0841 0.225 4.34 1.45 
Mauna Loa_-.-___-.--_- 0.0517 0.116 0.0380 0.474 0.303 
ST ae 0.123 0.0553 0.112 0.109 0.100 
Miraflores. _-_....-- 0.00638 | 0.00931 | 0.00628 | 0.0120 | 0.00888 
Guayaquil. __..__.-- 0.0171 0.0143 0.0256 0.0401 | 0.0258 
ae EE 0.0861 0.0871 0.0759 0.135 0.0985 
Chacaltaya---____-- 0.0365 0.0530 0.0730 0.0630 | 0.0566 
Antofagasta__._____- 0.0723 0.0658 0.0819 0.0983 | 0.0810 
Santiago__._.._..-- 0.0774 0.0556 0.0730 0.0610 | 0.0652 
Puerto Montt------- 0.0443 0.0200 0.0603 0.0282 | 0.0375 
Punta Arenas. ._...-| 0.00765 | 0.0202 0.0502 0.0170 | 0.0231 
Additional U.S. Sites: 
Westwood. -____...-- 0.206 0.248 0.177 1.45 0.625 
Chattanooga. -___.._- 0.147 0.323 0.238 1.32 0.550 
| IESE 0.232 0.217 0.331 3.68 1.27 
Midwest x Kaan 0.232 0.273 0.314 2.01 0.836 
Palo Alto_........-- 0.160 0.138 0.300 0.415 0.119 
SA oo: bss tn es icee 0.179 0.155 0.155 0.665 0.299 














The November 1964 weekly air concentra- 
tions in the Northern Hemisphere ranged from 
0.02 to 1.22 y/min/m* and averaged 0.210 
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y/min/m!’. In the Southern Hemisphere a range 
of 0.02 to 0.120 y/min/m* was observed, with 
en average of 0.0555 »/min/m‘*. 


TaBLE 5.—GAMMA ACTIVITY IN SURFACE AIR, 
NOVEMBER 1964 


[Gamma activity, photons/min/m‘} 





Date filter changed 
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A comparative plot of the monthly average 
concentrations in the Northern and Southern 
Hemispheres is presented in figure 5. It is evi- 


dent from this figure that a distinct increase 
in gamma activity occurred in the Northern 
Hemisphere following the Chinese nuclear test 
of October 16, 1964, but in the Southern Hemis- 
phere, the average monthly concentration de- 
creased slightly. 
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Figure 5.—AVERAGE HEMISPHERIC GAMMA 
ACTIVITY CONCENTRATIONS FOR 1963 AND 1964 


REFERENCES 


(1) COLLINS, W. R., JR. Fission product gamma ac- 
tivity in surface air—80th meridian and U.S. loca- 
tions. Rad Health Data 5:360-362 (August 1964). 

(2) HEALTH AND SAFETY LABORATORY. HASL 
surface air sampling network, iw activity meas- 
urements for October 1964. SS. Atomic Energy 
i New York, New York 10014 (February 
3,1 : 











Section II—Milk and Food 


MILK SURVEILLANCE 


Although milk is only one of the many 
sources of dietary intake of radionuclides, it 
is the single food item most often used as an 
indicator of the population’s intake of radio- 
nuclides from the environment. This is because 
fresh milk is consumed by a large segment of 
the United States population and contains most 
of the radionuclides occurring in the environ- 
ment which have been identified as biologically 
important. In addition, milk is produced and 
consumed on a regular basis, is convenient to 
handle, is easily analyzed, and samples repre- 
sentative of milk consumption in any area can 
be readily obtained. 


1. Pasteurized Milk Network 
February 1965 


Division of Radiological Health and 
Division of Environmental Engineering and 
Food Protection, Public Health Service 


The Public Health Service pasteurized milk 
surveillance program had its origin in a raw 
milk monitoring network (1) established by 
the Service in 1957. One of the primary objec- 
tives of the raw milk network was the develop- 
ment of methods for milk collection and radio- 
chemical analysis suitable for larger scale pro- 
grams. 


June 1965 


Experience derived from this earlier network 
led to the activation of a pasteurized milk 
sampling program with stations selected to pro- 
vide nationwide surveillance of milk produc- 
tion and consumption areas. The present net- 
work, which consists of 63 stations, has at least 
one station in every State, the Canal Zone, and 
Puerto Rico. 


Sampling procedure 


Through the cooperation of State and local 
milk sanitation authorities, samples are rou- 
tinely collected at'each station. The method spec- 
ifies that each station’s sample be composited 
of subsamples from each milk processing plant 
in proportion to the plant’s average sales in the 
community served. At most stations the sample 
represents from 80 to 100 percent of the milk 
processed. Prior to September 15, 1961, the 
composite sample was taken from one day’s 
sales per month and was as representative of 
the community’s supply as could be achieved 
under practical conditions. Beginning with the 
resumption of nuclear weapons testing in the 
atmosphere in September 1961, and continuing 
through January 1963, samples were collected 
twice a week at nearly all stations and daily for 
short periods at selected stations. Since then, 
the sampling frequency has been reduced to 
once a week. 
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Samples are preserved with formaldehyde 
and are sent to the PHS Southwestern 
(SWRHL), Southeastern (SERHL), or North- 
eastern Radiological Health Laboratories 
(NERHL) for analysis. Gamma analyses for 
iodine-131 are made within 3 to 6 days after 
_ sample collection, and any results exceeding 
100 pCi/liter are immediately telephoned to 
State health officials for possible public health 
action. Analytical results are normally avail- 
able 6 to 7 weeks after monthly samples are re- 
ceived by the laboratories; publication in RHD 
follows 3 to 4 months after the monthly samples 
are composited for analyses. 


Analytical procedures 


Iodine—131, cesium—137, and barium-—140 con- 
centrations are determined by gamma scintilla- 
tion spectroscopy. After the weekly samples 
are gamma scanned, samples from two conse- 
cutive weeks are composited and analyzed 
radiochemically for strontium-89 and stron- 
tium-90. There is an inherent statistical varia- 
tion associated with all measurements of radio- 
nuclide concentrations. With the low radio- 
nuclide levels which are usually found in milk 
and other environmental samples, this variation 
on a percentage basis is relatively high. The 
variation depends upon such factors as the 
method of chemical analysis, the sample count- 
ing rate and counting time, interferences from 
other radionuclides, and the background count. 
For milk samples, counting times of 50 minutes 
for gamma spectroscopy and 30 to 50 minutes 
for beta determinations are used. Table 1 shows 
the approximate total analytical error (includ- 
ing counting error) associated with radionu- 
clide concentrations in milk. These errors were 
determined by comparing results of a large 
number of replicate analyses. 

The minimum detectable concentration is de- 
fined as the measured concentration at which 
the two-standard deviation analytical error is 
equal to the measurement. Accordingly, the 
minimum detectable concentrations in units of 
pCi/liter are **Sr, 5; Sr, 2; #°7Cs, 10; **°Ba, 10; 
and '"J, 10. At these levels and below the count- 
ing error comprises nearly all of the analytical 
error. , 





1 Southeastern Radiological Health Laboratory em- 
ploys a radiochemical procedure for barium-140 
analysis. 






306 








TABLE 
WITH ESTIMATED CONCENTRATIONS FOR SE. 


1—ANALYTICAL ERRORS ASSOCIATE 
LECTED RADIONUCLIDES IN MILK 








4 Estimated Estimated Error ® 
Nuclide concentra-| Error ® concentration /|(percent «f 

tion (pCi/liter) (pCi/liter) concentra 

(pCi/liter) tion) 

Iodine-131_______.. 0 to 100 +10 | 100 or greater +1) 
Barium-140_____.-- 0 to 100 +10 | 100 or greater +1) 
Cesium-137-___.._-- 0 to 100 +10 | 100 or greater +1) 
Strontium-89- -___. Oto 50 + 5] 50 or greater +1) 
Strontium-90- - __-- Oto 20 + 2 20 or greater +1) 

















® Two standard deviations (2¢). 


Calcium analyses at SERHL are done by ar 
ion exchange and permanganate titratio: 
method, while at NERHL and SWRHL ai: 
ethylenediaminetetraacetic acid (EDTA) meth- 
od is used. Stable potassium concentrations are 
estimated from the potassium—40 concentra- 
tions * determined from the gamma spectrum. 


Data presentation 


Table 2 presents summaries of the analyses 
for February 1965 (actual reporting period is 
January 31-February 27, 1965). Barium-140 
results are not presented because the monthly 
average concentrations in milk were less than 
10 pCi/liter. Radionuclide values reported by 
a laboratory as being below the minimum de- 
tectable concentration have been averaged by 
using one-half the minimum detectable value. 
The averaging procedure was modified for io- 
dine—131 and barium—140 in October 1963 when 
nondetectable concentrations of these radio- 
nuclides were considered zero. A similar pro- 
cedure is used for the network average. 

Figures 1 and 2 are isogram maps showing 
the estimated strontium-90 and cesium-—137 
concentrations in milk over the entire coun- 
try. The value printed beside each station is 
the monthly average concentration for that 
station. The isograms were developed by arbi- 
trary interpolation between values for the indi- 
vidual stations. Additional modifications to the 
isograms are made according to available infor- 
mation on milksheds. 

The ranges of monthly averages for stron- 
tium-90 and cesium-137 at network stations 
for the last six months and February 1964 
are compared in tables 3 and 4. The average 





2 The conversion factor is 1.18 x 10—* g K/pCi *°K. 
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TaBLeE 2.—AVERAGE CONCENTRATIONS OF STABLE ELEMENTS AND RADIONUCLIDES IN 
PASTEURIZED MILs, FOURTH QUARTER 1964 AND FEBRUARY 1965* 





Sampling locations 


Calcium 
(g/liter) 


Strontium-89 
(pCi/liter) 


Strontium-90 
(pCi/liter) 


Cesium-137 
(pCi /liter) 


Iodine-131 
(pCi/liter) 





Fourth 
quarter 


Avg. for 
month 


Fourth 
quarter 


Fourth 
quarter 


Fourth 
quarter 


Avg. for 
month 
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June 1965 


® Results of barium-140 analysis all zero. 





monthly strontium-—90 concentrations in pas- 
teurized milk from selected cities in the 


sampling program are presented in figure 3. 
Each graph shows the strontium-90 concentra- 
tions in milk from one city in U.S. Bureau of 
Census regions. This method of selection per- 
mits graphic presentation of data for each city 
in the network three times a year. 


TaBLE 3.—RANGES OF STATION MONTHLY AVER- 
AGES FOR STRONTIUM-90, SEPTEMBER 1964- 
FEBRUARY 1965, AND FEBRUARY 1964 





Number of stations in range 





Range, pCi/liter 1964 





Oct. | Nov. 


o 
5 























conmS Sa 





For special purposes of comparison ani 
reference, the Network maximum, minimun, 
and average monthly radionuclide concentre- 
tions for the early years of operation (Mare1 
1960-March 1964) were summarized in tabula: 
form in the July 1964 RHD (2). An annual 


summary for 1964 appeared in the April 1965 
RHD (8). . 


TaBLE 4.—RANGES OF STATION MONTHLY AVER.- 
AGES FOR CESIUM-137, SEPTEMBER  1964- 
FEBRUARY 1965, AND FEBRUARY 1964 





Number of stations in range 





Range, pCi/liter 
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FicuRE 1—STRONTIUM-90 CONCENTRATIONS IN 
PASTEURIZED MILK, FEBRUARY 1965 
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CESIUM~—137 (pCi/ liter) 
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FicurE 2.—-CESIUM-137 CONCENTRATIONS IN 
PASTEURIZED MILK, FEBRUARY 1965 
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FicurE 3—STRONTIUM-90 IN PASTEURIZED MILK, 1961-FEBRUARY 1965 
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2. California Milk Network 
October-December 1964 


State of California - 
Department of Public Health 


Surveillance of specific radionuclides in milk 
is one phase of California’s Department of 
Public Health program of radiation control. 
This milk monitoring function has been con- 
ducted at 8 milksheds since January 1960 by 
the Department’s Bureau of Radiological 
Health, a constituent of the Division of En- 
vironmental Sanitation. Since the addition of 
the Del Norte and Mendocino milksheds to the 
programs in March 1962, weekly, biweekly, or 
monthly sampling of pasteurized milk has been 
conducted at 10 major milksheds (see figure 4). 
The original sampling locations were chosen by 
the State Department of Agriculture as being 
representative of milk consumed by a high per- 
centage of the population of the State. 


Analytical procedures 


After precipitation of the proteins with 
trichloroacetic acid, strontium is precipitated, 
scavenged, and beta counted in a low back- 
ground counter. After a two-week ingrowth 
period, the yttrium-90 is precipitated from 
the strontium fraction and beta counted. Stron- 
tium-90 is determined from the yttrium—90 re- 
sults; strontium—89 is determined by difference. 

Potassium—40, iodine-131, cesium-137 and 
barium-140 in whole fluid milk are determined 
by gamma scintillation spectroscopy using a 
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FIGURE 4.—CALIFORNIA MILKSHEDS 


sodium iodide crystal. A normal counting time 
of 100 minutes is used. The stable potassium 
content of milk (g/liter) may be estimated by 
multiplying the potassium—40 concentration 
(pCi/liter) by 1.18 x 10-*. A more complete 
description of the laboratory equipment and 
procedures has been published in the February 
1963 issue of RHD (3). 


Results 


The monthly calcium and radionuclide con- 
centrations in California pasteurized milk are 
given in table 5 for the period October-Decem- 


TaBLe 5.—RADIONUCLIDES IN CALIFORNIA MILK,* OCTOBER-DECEMBER 1964 









































Element and month Del Fresno |Humboldt os Mendo- | Sacra- San Santa Shasta | Sonoma | Average 
Norte Angeles cino mento Diego Clara 
lei lit 
se ~~ alma ol ee ee 1.28 1.18 1.20 1.07 1.10 1.12 1.13 1.10 1.14 1.15 1.1 
DUNN. on dbo decd ncadest 1.33 1.26 1.30 1.16 1.26 1.23 1.17 1.11 1.08 1.36 1.23 
OS PE SR ST ERS ee) ES PO Se Eee 1,29 EAE Devéacnsdeindoctiescdteasdheaselemecsedes 1,19 1,25 
Potassium-40 (pCi/lit 
"“Outabee. tts bag seve i ae 1160 1170 1070 1270 1290 1210 1080 1220 1220 1300 1199 
i eee 1080 1080 1110 1190 1180 992 1200 1140 1170 1280 1142 
SN oe cnt ctbankvewn 1070 1090 1190 1160 1150 1160 1180 1140 1170 1140 1145 
Stronti i/lite 
a : — we a ee b NA NA NA NA NA NA NA NA NA NA NA 
SE ICETS ONE See 48.5 NA 19.7 NA NA NA A NA NA NA 6.8 
| a ee ae eee 53.7 NA 5.8 NA NA NA NA NA NA NA 6.0 
Ss tium- Ci/lit 
— — i aoe 34.7 3.2 8.7 3.6 5.3 4.9 3.5 4.2 6.8 5.9 8.1 
ee oe tees ae 40.6 4.0 16.2 5.2 11.6 4.7 4.2 4.6 13.9 8.0 11.3 
I is ok wks gc aden 35.5 5.4 17.0 6.5 4.3 5.3 6.9 4.0 8.7 7.5 10.1 
ium-l Ci/lite 
— a oe AST 67 23 22 12 8 25 16 17 23 7 22 
ESE APRS EELS 129 34 101 37 12 53 24 36 39 42 51 
ETS TS ETE 173 39 81 38 44 33 25 31 48 36 55 





® No significant amounts of iodine-131 or barium-lanthanum-140 in samples for this period were found. 


b NA indicates no analysis. 
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CONCENTRATION (pCi/liter) 








ber 1964. As has been noted previously the 
Del Norte sample differs significantly from 
the network average. The appearance of stron- 
tium—89 in Del Norte and Humboldt Counties 
was not expected in light of the previous six 
months’ results. The sudden appearance of this 
-adionuclide along with increases in strontium— 
0 and cesium-137 indicates the influx of fresh 
ission products during this period. At the 
»yresent time, field investigations are being con- 
jucted to determine the effects of feeding habits 
pon these values. A description of the vari- 
ous California milksheds was presented earlier 
by Heslep and Cornish (4). 


Network average strontium—90 and cesium- 
137 concentrations are presented graphically in 
figure 5. Superimposed upon normal seasonal 
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FicurE 5.—RADIONUCLIDES IN CALIFORNIA 
PASTEURIZED MILK 


variations is a decreasing trend since the peak 
which occurred in the spring of 1963. This peak 
resulted from 1961 and 1962 atmospheric nu- 
clear testing. This downward trend can be 
expected to continue with the cessation of at- 
mospheric nuclear testing. 


Previous coverage in Radiological Health Data: 





Period Issue 
July-September 1963 March 1964 
October-December 1963 June 1964 
January-March 1964 September 1964 
April—June 1964 December 1964 


July-September 1964 March 1965 


June 1965 


3. Oregon Milk Network 
October-December 1964 


Division of Sanitation & Engineering, 
Oregon State Board of Health 


The Oregon State Board of Health has moni- 
tored the concentrations of radionuclides in 
milk throughout Oregon on a continuing basis 
since March 1962. Routinely eight major milk 
producing areas are sampled, representing 90 
percent of the milk distributed in Oregon (see 
figure 6). 














FicgurE 6.—OREGON PASTEURIZED MILK NET- 
WORK SAMPLING LOCATIONS SHOWING PRO- 
DUCTION AND DISTRIBUTION AREAS 


Half-gallon samples of pasteurized packaged 
milk are collected monthly from seven milk pro- 
ducing areas statewide by the Oregon State 
Department of Agriculture. The Portland milk 
producing area samples are collected weekly by 
the city of Portland. The Portland milk: dis- 
trict sample is also analyzed under the 
USPHS Milk Surveillance Program on a 
weekly basis with the results serving as a con- 
tinuing interlaboratory reference: Milk sam- 
pling frequency is accelerated to a weekly basis 
at those locations where radionuclide concen- 
trations exceed 100 pCi/liter for iodine-131 or 
500 pCi/liter for cesium-137. Strontium—90 
analyses are currently performed on a bi- 
monthly schedule with a monthly schedule 
planned when significant increases are ob- 
served. 


$11 































Analytical procedures 


All milk samples are forwarded to and 
analyzed by the Oregon State Board of Health 
Environmental Radiation Laboratory. The 
concentrations of cesium-—137, iodine-131 and 
barium-140 are determined by gamma spec- 
trometry using a 3 x 38-inch scintillation detec- 
tor with a 512-channel analyzer-computer. 
Strontium-90 concentrations are determined 
using a trichloroacetic acid analytical proce- 
dure (5) with the counting performed using a 
low background counting system with a 214- 
inch detector. 

The minimum detectable concentrations for 
the radionuclides cesium—137, iodine-131 and 
barium-140 are 15 pCi/liter; the limit of de- 
tectability for strontium—90 is 2 pCi/liter. The 
minimum detectable concentration is defined as 
the activity which is three times the standard 
deviation of the observed background activity. 


Results and discussion 


Cesium-137 concentrations were observed to 
increase in December 1964 for the coastal and 
Portland sampling locations and remained rela- 
tively constant in all other areas. During this 
period iodine—131 and barium—140 remained be- 
low the minimum detectable concentration of 
15 pCi/liter. The October-December 1964 re- 
sults appear in table 6. 


TaBLE 6.—RADIONUCLIDE CONCENTRATIONS IN 
OREGON MILK, OCTOBER-DECEMBER 1964 





Concentrations in pCi/liter 





Sampling location 


Strontium-90 
1964 


Cesium-137 
1964 









































® NA indicates no analysis. 


General trends for the levels of strontium-—90 
and cesium—137 can be observed from the con- 
centrations representing the monthly network 
averages listed in table 7 and presented 
graphically in figure 7. The peak concentrations 
observed during the spring of 1963 have shown 
a continual decrease, except for seasonal varia- 
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tions. This general trend can be expected tc 
continue with the cessation of atmospheric nu 
clear testing. 

The radionuclide concentrations in Oregor 
milk have remained low in comparison to the 
recommendations of the Federal Radiation 
Council for remedial action based upon healtl 
implications. 


TaBLeE 7.—AVERAGE MONTHLY RADIONUCLIDE 
CONCENTRATIONS IN OREGON MILK 





Radionuclides 





Stron- Cesium- 
tium-90 137 


Month and year 





pCi/liter | pCi/liter 





1962 
Pea ha A eddie ccsede eset aNA 5¢ 
CE SEE OE eA EES aa eR NA 63 
PN cs lB obs bafta: uelbe bela u detoos bacten ded NA 51 
ERENCE a a SEN ee an Site NA 83 
I en og he ot a NA 


ERED Me I ES ce. NA 71 
EER At Ser eS Pe SRI FS 13 69 
(PEE AR ae As eee See TR FR Rips PE eS 51 142 
RSET See ae Oe eS ES ae 89 246 
EE EN OURS P92 SSE St: Pe ee 53 223 
I 83 190 
kG noth dade Wothi tak dads Cdennetesel 51 157 
“ES 4 er S Oe eae NA 147 
| ee Tae 5 Se, CREE ee eee eo eee NA 139 
SR ES SSS AL IOS ee ee eee 36 174 
LR Se ee SS are ees ee 26 173 
1964 
i Ss hee ee 2a ee NA 165 




















® NA indicates no analysis. 





MONTHLY NETWORK AVERAGES 


CONCENTRATION (pCi/liter) 
















FicuRE 7.—RADIONUCLIDES IN OREGON MILK 
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4. Pennsylvania Milk Network 
October-December 1964 





Bureau of Environmental Health, 
Pennsylvania Department of Health 









Samples of pasteurized milk are routinely 
vllected from ten major milk consumption 
‘eas throughout Pennsylvania (figure 8). Two 
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FiGURE .8—PENNSYLVANIA MILK SAMPLING 
STATIONS AND MILK CONSUMPTION AREAS 













composite samples per week are collected in 
Philadelphia and Pittsburgh, while weekly 
composite samples are collected from the other 
eight stations. At each sampling location sub- 
samples are composited from the major dairies 
supplying the area. The subsamples are subse- 
quently composited in proportion to the amount 
of milk processed in each dairy. This composite 
is then sent to the Radiation Laboratory of the 
Division of Occupational Health in Harris- 
burg where the weekly samples are combined 
for monthly analyses. Strontium—90 analyses 
have been carried out since April 1963. Iodine— 
131 analyses were carried out from September 
1962 through January 1963, at which time con- 
centrations fell below detectable levels. Iodine— 
131 analyses were resumed in October 1964 fol- 
lowing the mainland China nuclear detonation 
of October 16. 

























Analytical procedure 


The chemical separation technique for stron- 
tium-90 is essentially an ion exchange method 
described by Porter et al (6). One liter of milk 
is passed through an ion exchange column; 










‘une 1965 





yttrium-90 is eluted from the resin and is 
counted in an automatic low-background pro- 
portional counter. 

Iodine-131 is also determined by an ion ex- 
change resin technique (7). One liter of milk 
is passed through an ion exchange column. The 
exchange resin is subsequently counted and 
analyzed with a 2 x 2-inch sodium iodide crystal 
detector and multichannel pulse height ana- 
lyzer. 

Cesium-137 and potassium—40 concentrations 
are determined by gamma scintillation spec- 
troscopy. The resultant gamma epectra are 
processed using a matrix system of analysis. 


Results and discussion 


For the period of October 1964 to December 
1964 the results of the Pennsylvania milk net- 
work are given in tables 8-11. Potassium—40, 
strontium—90, cesium—137, and iodine-131 con- 
centrations are presented by sampling station. 

The monthly network radionuclide concen- 
trations to date are shown in table 12, and pre- 
sented graphically in figure 9. 


TaBLE 8.—POTASSIUM-40 CONCENTRATIONS IN 
PENNSYLVANIA MILK, OCTOBER-DECEMBER 1964 











Potassium-40, pCi/liter 

Sampling location BAM) Se ert iui. eee co ae 

October | November | December 

ES Nae ae a *NA 1047 | 1033 
SS Ree ere 1103 1014 | 1166 
IE EIN NA 1252 | 936 
1 SSS ASRS SAS Fe | AEA NA 983 | 958 
TEE ay et ~ 970 972 064 
Philadelphia.............<-.- me NA 1023 1073 
Be alia 1048 1032 1092 
EE in hid. cu cae sewero* = Pane 1011 1022 1112 
CRP pe ere eee Pe NA 1162 984 
Reliab cneecicacdsdddadavweanoutd 1031 1123 1096 
Diets onde. 625 SS ad 1033 1068 1041 

| 








® NA indicates no analysis performed. 


TaBLeE 9.—STRONTIUM-90 CONCENTRATIONS IN 
PENNSYLVANIA MILK, OCTOBER-DECEMBER 1964 





Strontium-90, pCi/liter 


October | November 


Sampling location 





December 
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TaBLE 10.—CESIUM-137 CONCENTRATIONS IN 
PENNSYLVANIA MILK, OCTOBER-DECEMBER 1964 










Sampling location 


Cesium-137, pCi/liter 
















November| December 
SEES, Te AONE OE aNA 81 110 
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* NA indicates no analysis performed. 


TaBLeE 11.—IODINE-131 CONCENTRATIONS IN 
PENNSYLVANIA MILK, OCTOBER-DECEMBER 1964 





Sampling location 


lodine-131, pCi/liter 





October 


November 


December 
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* NA indicates no analysis performed. 


Period 


September 1962—November 1963 
December 1963—March 1964 





The expected seasonal variations are noted 
to reflect a decreasing trend since the atmos- 
pheric nuclear test ban treaty. An increase is 
noted as a result of the Chinese nuclear detona- 
tion of October 16, 1964, during the latter part 
of 1964. In the spring the iodine-131 concen- 
tration can be expected to decrease, accom- 
panied by normal seasonal variation in stron- 
tium-90 and cesium-137 concentrations. The 
observed radionuclide concentrations can be 
compared with the Federal Radiation Council 
guides for peacetime operation indicating that 
at no time during 1964 did the radionuclide con- 
centrations in Pennsylvania milk reach levels 
such that remedial actions were suggested on 
the basis of health implications. 


Previous coverage in Radiological Health Data: 


April-June 1964 


August-September 1964 





CONCENTRATION (pCi/liter) 





MONTHLY NETWORK AVERAGES 
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FicurRE 9.—RADIONUCLIDE CONCENTRATIONS 
IN PENNSYLVANIA MILK 


TaBLE 12.—MONTHLY AVERAGE RADIONUCLIDE 
CONCENTRATIONS IN PENNSYLVANIA MILK 













Month and year 


Radionuclide concentrations, pCi/liter 
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® NA indicates no analysis performed. 


Issue 

March 1964 
July 1964 
October 1964 
February 1965 
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5. Texas Milk Network 
April—December 1964 


Texas State Department 
of Health 


The Texas State Department of Health in- 
it'ated a Statewide milk sampling network for 
r dionuclide content in April 1964. At present, 
n onthly samples of raw milk are collected from 
e ch of six “active” sampling points. In addi- 
t on, six “stand-by” stations have been supplied 
s mple containers and shipping instructions 
a id can be activated immediately if needed. The 
“\etive” and “stand-by” station locations, 
siown in figure 10, were chosen to give maxi- 
num geographical and population coverage. 
The monthly grab samples are taken from tank 
trucks at the processing plants. 










Analytical methods 





Samples are routinely analyzed for iodine— 
131, barium-140, cesium-137, potassium—40, 
strontium-89, and strontium-90. The gamma- 
emitting radionuclides are analyzed using a 4 x 
4-inch sodium iodide crystal and a 400-chan- 









TaBLE 13.—RADIONUCLIDE CONCENTRATIONS IN TEXAS MILK NETWORK, 
APRIL TO DECEMBER 1964 
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FicurE 10.—TEXAS MILK SAMPLING STATIONS 


nel analyzer. Samples are counted for 100 min- 
utes in a 314-liter Marinelli beaker. The matrix 
method of calculation is used and detectable 
limits at the 95 percent confidence level are 10 
pCi/liter. Calcium determinations are not 
made. 













Sampling location 


Potassium-40 (pCi/liter) 
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® NA—No analysis performed. 
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Strontium—89 and strontium—90 are analyzed 
by the chemical separation technique using ion 
exchange columns (6). Prepared samples are 
counted for 100 minutes in a low-background 
beta counter. 


Results 


The results of the Texas Milk Network for 
the period April to December 1964 are 
presented in table 13. Potassium—40, stron- 
tium-90, and cesium-—137 concentrations are 
given by station and month. During this time, 
the strontium-89 concentration was below the 
limit of detectability (5 pCi/liter). Iodine—131 
and barium—140 were also below their limits of 
detectability (10 pCi/liter). 

Network average concentrations are shown 
graphically in figure 11. Comparison of the ob- 
served radionuclide concentrations with the 
Federal Radiation Council guides for peace- 
time operation indicates that at no time during 


the period of surveillance did the radionuclie 
concentrations in Texas milk approach su:h 
levels that remedial action was suggested bas. 
on health implications. 
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FIGURE 11—RADIONUCLIDE CONCENTRATIONS 
IN TEXAS MILK NETWORK 





6. Canadian Milk Network* 
February 1965 


Radiation Protection Division, Department of 
National Health and Welfare, Ottawa, Canada 


The Radiation Protection Division of the De- 
partment of National Health and Welfare be- 
gan monitoring milk for strontium-—90 in No- 
vember 1955. At first, analyses were carried 
out on samples of powdered milk obtained from 
processing plants. However, since January 1963 
liquid whole milk has been analyzed instead. 
With this change, more representative samples 
of milk consumed can be obtained, and in addi- 
tion it is possible to choose milk sampling loca- 
tions (see figure 12) in the same areas as the 
air and precipitation stations. At present, the 
analyses include determinations of iodine-131, 
strontium-89, cesium—137, and strontium—90 as 
well as stable potassium and calcium. 

The milk samples are obtained through the 
cooperation of the Marketing Division of the 
Canadian Department of Agriculture. At each 
station samples are collected three times a week 





3 Data from Radiation Protection Programs, Vol. 3, 
No. 3: 25-30. Radiation Protection Division, Canadian 
me of National Health and Welfare (March 

65). 
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FicurE 12.—CANADIAN MILK SAMPLING 
STATIONS 


from selected dairies and are combined into 
weekly composites and forwarded to the radio- 
chemical laboratory in Ottawa. The contribu- 
tion of each dairy to the composite sample is 
directly proportional to its volume. of sales. In 
most cases a complete sample represents over 
80 percent of the milk processed and distributed 
in the area. Several of the weekly samples are 
randomly selected and analyzed for iodine-131. 
The results of the spot checks for iodine-131 
will not be reported unless there is evidence that 
the levels are rising. A monthly composite of 
the samples is analyzed for strontium—90, 
cesium-137, and stable potassium and calcium. 
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Analytical methods 


Radiochemical methods are used for the 
analysis of iodine-131 (8). For the analysis of 
ridiostrontium, carrier strontium is added to a 
one-liter sample of milk, and the milk is then 
p!aced in a tray lined with a polyethylene sheet 
end evaporated under infrared lamps. The 
r>sidue is ashed in a muffle furnace at 450 de- 
grees C., dissolved in dilute nitric acid, and 
s rontium separated by fuming nitric acid pre- 
c pitation. The combined strontium-89 and 
s rontium-90 are determined by counting in a 
] »w-background beta counter. Strontium—90 is 
catermined separately by extracting and count- 
iig its yttrium-90 daughter, while strontium— 
£9 is estimated by difference from the total 
radiostrontium measurement. Appropriate cor- 
rections are made for self-absorption and coun- 
ter efficiency at all stages. Calcium is deter- 
mined by flame photometry. 


Cesium-137 is determined by gamma spec- 
troscopy using a scintillation crystal and a 
multi-channel pulse-height analyzer. A sample 
consisting of 4.5 liters of milk is placed in a 
sample tray constructed in the form of an in- 
verted well to accommodate the 5 x 4-inch 
sodium-iodide crystal detector. The sample is 
counted for 100 minutes and the gamma spec- 
trum recorded. Estimates are made of the po- 
tassium—40 and cesium—137 content of the milk 
by comparison of the spectrum with the spectra 
of standard preparations of these two radio- 
nuclides. With this method the potassium—40 
concentration is determined and the Compton 
contribution of this radionuclide to the cesium— 
137 photopeak is subtracted to obtain the 
cesium-137 concentration. The stable potas- 
sium content is estimated from the potassium— 
40 concentration. 


Sources of error 


In the iodine and strontium determinations, 
tests indicate that the statistical error (95- 
percent confidence level) in the chemical oper- 
ations involved is about plus-or-minus 10 per- 
cent. This value is independent of the concen- 
tration of the radioisotope in the milk because 
't depends only on the recovery of the carrier. 
in the determination of cesium-137 this factor 
‘is not involved. 
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The chemical procedures error must be com- 
bined with the counting error which depends 
primarily on the concentration of the nuclide 
in the sample, the background radiation, and 
the length of time the sample and background 
are counted. This counting error has been eval- 
uated mathematically for the particular count- 
ing arrangement used. 

The overall errors, estimated on the basis in- 
dicated above, are given in table 14. 


TaBLe 14.—TOTAL ERROR FOR VARIOUS 
RADIONUCLIDE CONCENTRATIONS IN MILK* 





Nuclide Error for 10 | Error for 50 Error for 100 


pCi/liter pCi/liter pCi/liter 





Steontiue-O0.........<..<--o0- +25 +20% +15 
Strontium-90_--_-...........- +15 +10% +10 
ey. See +50% +20% +10 
CUPIINESS cine dase das +60% +20% +10% 














® Aii errors are 2¢ values, representing 95 confidence levels. 


Results 


Table 15 presents February levels of stron- 
tium-90, cesium-137, and stable calcium and 
potassium in Canadian whole milk. Spot checks 
for iodine-131 and strontium-89 indicate that 
all samples had insignificant levels of these 
radionuclides. 

The results show that radionuclide concen- 
trations in Canadian whole milk remained well 
below the levels permissible on health grounds. 


TaBLeE 15.—NUCLIDES IN CANADIAN WHOLE MILK, 
FEBRUARY 1965 











Calcium |Potassium/|Strontium-| Cesium- 
Station (g/liter) | (g/liter) 137 
(pCi/liter) | (pCi/liter) 
0 RE a By oe ee Se 1.13 1.6 26.8 120 
ae epee Sale, a 1.13 1.6 24.8 132 
oO aes “ 1.6 41.3 181 
ea ont wndaceseks 1.13 1.6 35.4 194 
eh al TES aE te el 1.08 1.6 41.4 252 
EO Seer 1.06 1.6 28.5 157 
RE ind inindicd a renaebene 1.08 1.6 23.0 122 
GS Riavasicnceucdbtbudebs 1.08 1.7 39.4 228 
A ee ae ee 1.08 Bi 33.2 157 
es NE BENE cc cspacceses 1.00 1.5 30.8 176 
ES ES 1.10 1.6 28.7 lll 
Sault Ste. Marie_........... 1.00 1.7 32.5 193 
nc ind dint mete habe 1.06 1.6 13.5 93 
Wn ccieccccccscbege 1.15 1.6 39.4 265 
WER ewes ccuccccsscsese 1.10 1.6 16.3 
WE Rie sdiegnsecdebewed 1.01 1.6 29.5 152 
Bk dtigtinesdtitncedot 1.08 1.6 30.3 164 

















* No analysis reported. 





7. Pan American Milk Sampling Program 
February 1965 


Pan American Health Organization and 
Public Health Service 


In accordance with a joint agreement, the 
PAHO (Pan American Health Organization) 
and the PHS (Public Health Service), de- 
veloped a collaborative program for furnishing 
assistance to health authorities in the Americas 
engaged in developing programs in radiological 
health. 


Under this agreement, the PHS Division of 
Radiological Health furnishes to PAHO, on a 


loan basis, limited quantities of essential items 


of equipment and the requisite laboratory serv- 
ices to establish a surveillance program. 


Sampling procedure 


Initially, air sampling stations were estab- 
lished in Chile, Jamaica, Peru, and Venezuela. 
In August 1963 this was expanded to include a 
milk sampling station in Caracas, Venezuela. 
Between April 1964 and August 1964, milk sta- 
tions were added in Jamaica at Kingston, Mon- 
tego Bay, and Mandeville. Sampling varies ac- 
cording to local procedures. 


Under the direction of the Venezuelan Insti- 
tute for Scientific Investigation, weekly samples 
are collected, preserved with formaldehyde and 
composited monthly. 


Jamaica, under the direction of the ‘Ministry 
of Health, collects one monthly composite on a 
rotating basis from one of the three principal 
milk areas; Montego Bay (Montpelier), Mande- 
ville, and Kingston (Spanish Town). To reduce 
spoilage it was necessary to establish cooling 
stations in the western parishes where the milk 
is received prior to shipping to the Condensery 
in Kingston. All samples are sent to the PHS 
Southeastern Radiological Health Laboratory 
for analyses. 
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Analytical procedures 


Iodine-131 and cesium-137 are determinec 
by gamma scintillation spectroscopy. Stron- 
tium-89, strontium-90, and barium-140 are de- 
termined radiochemically. Analytical errors 
are described in the Analytical Procedures dis- 
cussion of article 1, “Pasteurized Milk Net- 
work”’. 


Data presentation 


Table 16 presents stable calcium and potas- 
sium, strontium-89, strontium-—90, and cesium- 
137 monthly average concentrations. The 
monthly average of iodine-131 and barium-140 
concentrations in milk were less than 10 pCi/ 
liter. For comparison purposes, the radio- 
nuclide concentrations at Cristobal, Canal Zone, 
and San Juan, Puerto Rico are presented. 


TaBLE 16.—STABLE ELEMENT AND RADIONUCLIDE 
CONCENTRATIONS IN MILK, PAHO, FEBRUARY 
1965 





Calcium | Potas- | Stron- | Stron- Cesi- 
sium | tium-89 | tium-90 | um-137 
Sampling stations 





(g/liter) | (g/liter)| (pCi/ | (pCi/ | (pCi/ 





Canal Zone: 


Rs + cece b/ncss 1.14 1.6 <5 4 35 
Jamaica: 

OS Sa aNS NS NS NS NS 

Mandeville---_.._.-- NS NS NS NS NS 

Montego Bay---_-.-_-- 1.24 1.32 <5 20 485 
Puerto Rico: 

SN Rs id ancntewas 1.16 1.5 <5 14 55 
Venezuela: 

| ERE Te 1.17 1.34 <5 10 25 




















® NS indicates no sample collected during this period. 
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8. Radiostrontium in Milk‘ 
January—December 1964 


Health and Safety Laboratory 
U.S. Atomic Energy Commission 


In 1954 the Health and Safety Laboratory 
vegan strontium-90 monitoring of liquid whole 
nilk in New York City to estimate the dietary 
eontribution from ingestion of radiostrontium 
n milk. Subsequently, powdered milk monitor- 
ng was initiated at Perry, New York (1954) 
ind at Mandan, North Dakota (1955). Liquid 
vhole milk monitoring was started in Honolulu, 
tawaii, in August 1959. 


The New York City sample is a monthly com- 
posite of pasteurized milk purchased daily in 
yuart containers at retail stores. Five large 
dairies are represented in the sample. The 
Honolulu samples are monthly composites of 
quart samples of pasteurized milk collected 
weekly. Samples from two dairies are analyzed 
and the results are averaged. The Mandan 
and Perry samples are monthly composites 
of powdered milk collected in 5-pound lots from 
plants in each city. The Mandan sample is 
powdered buttermilk used in cattle feeds. Be- 
cause of its protein and fat content, this butter- 
milk powder is used primarily as a milk re- 
placer or feed supplement for calves. The Perry 
sample is powdered whole milk used for human 
consumption. The source of the Honolulu milk 
is a herd on the island of Oahu where the cows 
are on pasture throughout the year. 


The calcium and strontium—90 data are pre- 
sented in tables 17-19. The fluctuations of 
strontium-90 with time are shown in figures 13 
and 14. 





4 Data summarized from Health and Safety Labora- 
tory, AEC, Fallout Program Quarterly Summary Re- 
port, HASL-155: 199-207, Office of Technical Services, 
Department of Commerce, Washington, D.C. 20230 
(January 1, 1965). 
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Discussion 


The increase in strontium-90 concentrations 
in liquid whole milk noted in 1963 was followed 
by a decreasing trend throughout 1964. A 
seasonal variation with the traditional spring 
peak in strontium-90 concentration was ob- 
served. The Honolulu, Hawaii, concentrations 
continued to remain below those of the other 
sampling stations. 


TaBLe 17. STRONTIUM-90 AND CALCIUM IN 
LIQUID MILK, JANUARY-DECEMBER 1964 








Sampling station Calcium Strontium-90 |Strontium-90/ 
and month concentration | concentration | calcium ratio 
(g/liter) (pCi/liter) (pCi/g Ca) 

New York City 

1964 
SONNE. 66.05 cesbucdd 1.04 22.0 21.1 
PE... wcwlstnedma 1.08 25.8 23.9 
oe ee 1.03 28.1 27.2 
| SRS: 1.03 26.9 26.1 
A pyaar 1.04 31.9 30.8 
Shale bs ecekcs 1.00 30.9 30.9 
| PR ee ea 0.99 21.8 22.0 
hla o Scdccdeve’ 0.96 23.9 24.9 
September. .__.._.__- 1.04 17.8 a 
i” Pea ess 1.04 15.4 14.8 
November_.._....._. 1.04 20.4 19.7 
December. -_.......... 1.04 20.1 19.3 

Honolulu, Hawaii 

1964 
ae 1.09 8.5 7.8 
PE). Cn cwetnlens 1.15 9.4 8.2 
ds eS Re 1,10 11.8 10.7 
SS ae 1.08 10.5 9.8 
Swdechauotwakdaien 1.06 10.8 10.3 
ES PORE & Ae 1.08 12.0 11.2 
| Se ee ee 1.05 10.2 9.7 
SS RE SE 1.02 6.8 6.6 
September_._._.____. 1.04 A, 7.4 
Sa ae 1.05 7.2 6.8 
| 1.03 8.0 7.8 
December... ........_- 1.04 8.0 7.6 














TaBLE 18.—STRONTIUM-90 AND CALCIUM IN 
POWDERED MILK, JANUARY-DECEMBER 1964 








Sampling station Calcium Strontium-90 | Strontium-90/ 
and month concentration | concentration | calcium ratio 
(g/kg) (pCi/kg) (pCi/g Ca) 
Perry, New York 
1964 
pee eee 8.63 174 20.1 
PE ciacwcccvukeas 8.78 191 21.7 
Bi isatadkdedosden 9.29 194 20.9 
BE web ctednsdaced 8.69 183 21.0 
ih oe) utes eaters 8.84 171 19.3 
he Bh LT BY 8.67 210 24.2 
Ts tuesekerdaeeee 8.67 243 28.0 
(SEN, PERE 8.63 191 22.1 
September... _.....-- 8.67 163 18.8 
| el ET IE 8.92 143 16.0 
November... ........ 8.54 126 14.7 
i” eee 8.80 159 18.0 
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TaBLE 19.—STRONTIUM-90 AND CALCIUM IN POW- 
DERED BUTTERMILK, JANUARY-DECEMBER 








1964 
Sampling station Calcium Strontium-90 | Strontium-90/ 
and month concentration | concentration calcium ratio 
(g/kg) (pCi/kg) (pCi/g Ca) 
Mandan, North Dakota 
1964 
RNS Soi ecticnadbe 10.8 738 68.3 
OE EL 10.6 863 81.8 
Se Pee 11.3 830 73.2 
( See se ae 11.5 936 81.2 
Das «caine serdar 12.1 1207 100.0 
RS 12.5 844 67.5 
| a eR eerie 12.6 564 44.8 
ae sain denee 11.8 411 34.8 
September. .._....--- 12.0 494 41.0 
aia 14.9 748 50.0 
November... _..-..-- 11.5 610 53.0 
Ea 10.6 602 56.8 














The powdered milk and buttermilk samples 
also displayed a downward trend in strontium-— 
90 concentration since the 1963 peak which fol- 


lowed 1961 and 1962 atmospheric nuclear 
testing. 


It is interesting to note that approximately 
0.1 kg of powdered milk is used to prepare 1 
liter of liquid milk. If this value is used, stron- 
tium-90 concentrations in powdered milk are 
comparable to those in liquid whole milk. 











STRONTIUM-90 CONCE NTRATIONS (pCi/liter) 





ape meesernse, mr '. of 2 deiries ) 
TTTTT rtp eee EE TUUEY TrEPrerretre 
1962 | 963 1964 


oennq 
sraneee, grrr” 





0 
= TTTTreviprerrerrrrere 


1960 1961 

















FicuRE 13.—STRONTIUM-90 IN LIQUID MILK 
SAMPLES 


Recent coverage in Radiological Health Data: 


Period 


October 1962—March 1963 
April—June 1963 
July-September 1963 
October-December 1963 


Issue 
October 1963 
January 1964 
April 1964 
July 1964 
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Approximately 0.1 kg of powdered 
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liquid milk. 
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FIGURE 14.—STRONTIUM-90 IN POWDERED MILK 
SAMPLES : 
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APPLICATION OF RADIONUCLIDE CONCENTRATIONS IN MILK TO 
INTAKE GUIDES, MARCH 1964-FEBRUARY 1965 


Division of Radiological Health, Public Health Service 


The concentrations of specific radionuclides 
n milk analyzed as part of the Pasteurized Milk 
Network (PMN) are reported on a monthly 
yasis in RHD. In terms of radiological health 
surveillance activities, an important aspect of 
chese data is the estimation of resultant radia- 
tion dose to population groups. 

Approximate relationships between certain 
radionuclide intakes and dose have been applied 
to the formulation of daily intake guides (1) 
and permissible concentrations in selected en- 
vironmental media (2). Although these guides 
are not themselves directly applicable to world- 
wide fallout, a comparison with environmental 
contamination levels does yield a measure of 
population dosage. In general, intake-dose and 
dose-biological effect relationships used in 
formulating the guides cited are based on con- 
tinuous intake over an entire lifetime. How- 
ever, for general surveillance purposes, yearly 
average intakes, used with discretion, may be 
compared directly with the levels adopted as 
lifetime intake guides. Thus, the radionuclide 
concentrations in milk, averaged over a year’s 
time, together with milk consumption data, 
might be used in conjunction with the refer- 
ences cited above to approximate the radiation 
dose to a specific population group from a spe- 
cific radionuclide. Table 1 presents annual 
averages of radionuclide concentrations in milk 
sampled by the PMN. Limited data are avail- 
able for estimating the average daily milk con- 
sumption (on a volume basis) for specific age 
groups in the U.S. population (3, 4). 

Total dietary intake is of prime interest, and 
since the intake via milk consumption con- 
stitutes only a portion of the total radionuclide 
intake, the relationship of milk intake to total 
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dietary intake is of importance in evaluating 
milk surveillance data. The Federal Radiation 
Council (5) notes: “A number of studies have 
shown that conservative estimates of the stron- 
tium-—90 to calcium ratio in the total diet may 
be made by multiplying the ratio of strontium- 
90 to calcium in milk in a particular locality 
by 1.5.” Thus, a rough index of the total die- 
tary intake of strontium—90 on an annual basis 
may be made from PMN annual averages by 
using this factor and the assumptions of ap- 
proximately 1.2 g of calcium per liter in PMN 
samples and 1.0 g daily intake of calcium. 

In the case of iodine-131, milk can be con- 
sidered the major source because of the rapid 
distribution and consumption of fresh milk. 
With most other foods, normal processing and 
distribution allows time for the radioactive 
decay of this short-lived nuclide to insignificant 
levels. 

The situation with respect to strontium—89 
is more complicated. Its half-life of some 50 
days makes it difficult to estimate the relative 
contribution made by sources other than milk 
to the total dietary intake. | 

The relative contribution of milk to the total 
dietary intake of cesium-137 is not well de- 
fined and depends principally on the amount of 
freshly deposited cesium—137 on products used 
for human and animal consumption, and the 
progress of cesium—137 through the food chain. 

“ The data in table 1 are calculated as follows: 
results from all samples collected in each week 
(Sunday through Saturday) are averaged, and 





1 This ratio may vary from 1 to 2, depending on 
changes in rate of fallout deposition and relative con- 
sumption of non-milk products whose contamination re- 
flect temporal and local deposition patterns (6). 
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TaBLE 1—AVERAGE RADIONUCLIDE CONCENTRATIONS IN MILK, FOR THE TWELVE MONTH PERIODS 
FEBRUARY 1964-JANUARY 1965* ANID MARCH 1964-FEBRUARY  1965> 





Sampling locations 


Average radionuclide concentrations, pCi/liter 





Strontium-89 




















Strontium-90 Iodine-131 Cesium-137 
Feb 1964- Mar 1964- Feb 1964- Mar 1964- Feb 1964- Mar 1964- Feb 1964- Mar 1964- 
Jan 1965 Feb 1965 Jan 1965 Feb 1965 Jan 1965 Feb 1965 Jan 1965 Feb 1965 

Ala: Monteomery ....<.-....... 3 3 22 22 0 0 76 71 
Alaska I os atl bien dds den dc mace wae 5 4 20 20 0 0 115 105 
Ariz: ET ie TE RAIS 3 3 4 5 0. 0 25 26 
Ark: NS eS. aca a nae 3 3 43 42 1 1 110 101 
Calif Sacramento-.-............... 3 3 7 7 0 0 40 38 

San Francisco. -_........--. 3 3 10 9 0 0 44 40 
C. Z: I ok aed cits nw oe od 3 3 5 5 0 0 50 49 
Colo: ES Sa 3 3 19 19 0 0 85 83 
Conn: PEATE RATE: 3 3 19 19 0 0 127 120 
Del: EEE 3 3 22 22 1 1 108 101 
D.C: EEE 3 3 19 19 0 0 75 71 
Fla: Sag eR EE 3 3 15 15 0 0 229 227 
Ga: he aan cam adwaed 3 3 31 29 0 0 125 119 
nae 3 3 12 12 0 0 76 76 
Idaho {OS See 4 4 25 24 0 0 146 135 
Ill: St ERS RO 3 3 18 18 0 0 104 99 
Ind: Indianapolis______._____--- 3 3 19 19 1 1 87 83 
Iowa Oe a aa ae ae 4 4 24 24 0 0 78 75 
Kans I the aevenpacathcabetk siti acta 4 4 20 20 0 0 60 58 
Ky: SEES SEE a BE 3 3 29 28 0 0 76 70 
La: DO ND. wi nc nnmenisaden 3 3 49 49 0 0 127 120 
a Pe 3 3 28 28 1 1 179 173 
Md: | BA eae a 3 3 22 22 0 0 86 81 
Mass loss dieing os dn lo aa 3 3 30 29 0 0 192 182 
Mich EE, 0s a 3 3 18 17 2 2 100 96 

Grand Rapids--____.._._--- 3 3 20 20 1 1 112 107 
Minn eee 6 6 30 29 0 0 127 118 
Miss RES eeeee ee ce 4 3 40 40 0 0 93 87 
Mo: PD LAR... nnnecccsseee 5 4 26 25 0 0 69 66 

8 SS RESELL eee Oe 4 4 22 21 0 0 70 66 
Mont ten re Sees Sie RS, 4 4 24 22 1 1 145 133 
Nebr | ERE IE Pe err as 3 3 24 24 0 0 82 77 
Nev: AOE aes ee eee 3 3 9 9 1 1 66 62 
N. H: IG acs niigceite ue adieu 3 3 29 28 1 1 209 200 
N. J: SAP ie Paes 3 3 18 18 1 1 104 99 
N. Mex: Albuquerque--........---- 3 3 11 11 1 1 52 50 
| me ¢ Sar eee 3 3 19 19 0 0 126 120 

os, ieee ales Aiea 3 3 24 23 1 1 139 132 

CIID cail'a a aitwnsdotomas °3 43 ©18 418 c0 40 e¢ 122 115 
N.C: CNRS 6 od sh cuwawsemeod 3 3 36 36 0 0 101 97 
= 3 5 ee 10 10 53 52 0 0 144 140 
Ohio: i 3 3 21 21 0 0 82 76 

ES ES 3 3 20 20 0 0 103 100 
Okla a Se 3 3 22 21 0 0 62 59 
Ore PER cb cance Sadeceke 5 5 29 28 0 0 141 139 
Pa CO eee 3 3 19 19 0 0 103 98 

SEs 3 3 28 28 0 0 133 127 
P. R: ee ae ee 3 3 12 12 0 0 70 69 
R. I: SST TEE FE: 3 3 23 22 0 0 143 136 
8. C: SN ds swiuawcmae 3 3 32 31 0 0 119 113 
Ee CU ar Seer 5 5 38 37 0 0 138 135 
Tenn: Chattanooga.-............-- 4 3 40 39 0 0 105 98 

SS ae 3 3 32 31 0 0 64 61 
Tex (ee ee 3 3 9 8 0 0 37 35 

SSE, +S" 3 3 19 19 0 0 55 51 
Utah OES aes 6 5 24 24 0 0 159 152 
Vt: OS Sea ee 3 3 25 24 2 2 154 147 
Va: II a is. oeniiicdend wis crater 3 3 18 18 0 0 85 81 
Wash: eee aie 6 6 26 27 0 0 140 139 

SR, BO BCT 5 5 26 25 0 0 128 124 
. Sa eee eee 3 3 25 24 0 0 68 63 
Wis: PeWOUNOO.. .. a cesuncd 3 3 17 16 1 1 115 110 
Wyo acs Aetna sii 6 6 20 19 0 0 97 95 
Network average. ................... 4 3 23.1 22.7 0 0 104 100 


























* Annual averages were computed on basis of 53 weekly averages. Annual averages for barium-140 at each station were <10. 
> Annial averages were computed on basis of 52 weekly averages. 


© Annual averages were computed on basis of 49 weekly averages. No sample was collected during July 1964. 
4 Annual averages were computed on basis of 48 weekly averages. No sample was collected during July 1964. 
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the averages for all weeks terminating in each 
of twelve consecutive months are averaged to 
»btain the annual average’. To obtain the an- 
aual average daily intake (pCi/day) of radio- 
iuclides from milk, the annual average con- 
centration values (pCi/liter) in table 1 must be 
nultiplied by the annual average daily con- 
sumption (liters/day) of milk. 

Monthly variations of radionuclide concen- 
rations in milk are influenced by a number of 
combined causes such as meteorologic condi- 
ions and dairying practices, apart from con- 
siderations of original sources of radionuclides. 
‘The moving yearly average (table 1) obtained 
»y updating the previous twelve-month average 
xy one month, shows variations averaged over 
‘he year and tends to minimize purely seasonal 
variations. 





2 Beginning with the October 1963 data, iodine—-131 
values of <10 pCi/liter have been considered zero for 
averaging purposes; previously, 5 pCi/liter was used 
‘or calculating the averages. 
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STRONTIUM-90 IN TRI-CITY DIETS,’ AUGUST-OCTOBER 1964 


Health and Safety Laboratory, 
Atomic Energy Commission 


Since March 1960, the Health and Safety 
Laboratory, through its quarterly diet study, 
has made estimates of the strontium—90 content 
of the average diet of individuals living in New 
York City, San Francisco, and Chicago. 

Selected foods representing 19 food cate- 
gories are purchased at each of these three 
cities about every 3 months and are analyzed 
for strontium-90. Using data from the U.S. 
Department of Agriculture (1) the annual con- 
sumption by an average individual can be 
grouped into the same 19 food categories. The 
annual dietary intake of strontium-—90 can be 
estimated by summing the contributions from 
each category. Some food types are assumed to 
be representative of larger food categories, such 
as liquid milk for dairy products in general. 

The consumption data (1) are based on a 
weight-as-purchased basis. Before the food 
samples for the Tri-City Diet Study are ashed 


June 1965 


for radiochemical analysis, they are prepared 
to a certain degree as if for actual consumption. 
For example, fruits are peeled, eggs are shelled, 
and poultry is boned. Therefore, concentrations 
of radioactivity in foods as reported in the 
Tri-City Diet Study are based on the trimmed 
weight. No correction is made for the waste. 

After two samplings at each city it was 
found that the calcium content of most food 
categories did not vary among cities, nor did it 
vary significantly with time. Calcium analyses 
of dietary components were performed for the 
third time recently, and further confirmed this 
result (2). Calcium analyses were therefore 
discontinued and average calcium content of 
foods was computed and used to estimate the 
average annual intake of this mineral. Details 
of the sampling system and a discussion of 
the results obtained have been summarized (3). 





1Data from Fallout Program Quarterly Summary 
Report, HASL-—155 :208-10, Office of Technical Services, 
Department of Commerce, Washington, D. C. 20230 
(January 1, 1965) price $4.00. 
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TaBLE 1—AVERAGE PER PERSON DIETARY CONSUMPTION AND STRONTIUM-90 INTAKE, 
AUGUST-OCTOBER 1964 SAMPLIN G 





Average U.S. consumption 


Strontium-90 intake 












































Food category New York City, August 1964} Chicago, October 1964 San Francisco, September 1964 
Diet Calcium pCi/kg * pCi/yr pCi/kg * pCi/yr pCi/kg * pCi/yr 
(kg/yr) (g/yr) 
Daltrey BNOGNIRs 6. « sw 5 de i Scetse ska 37 37.0 28.441.2 767 25.341.2 936 17.9+0.9 662 
Whole grain products. -.......-..---- 11 10.0 96.1+42.2 1057 39.541.4 434 49.0+1.5 539 
a i a ne a nes anaes write iene 16 9.1 6.5+0.1 104 9.440.2 150 6.0+0.1 96 
Fresh vegetables. __.........-.--.----- 43 15.0 19.9+0.4 856 16.2+0.6 697 3.140.2 133 
PROS WOME go dvinniccccccccicene 17 6.1 8.2+0.2 139 13.6+0.4 231 5.9+0.3 100 
Bist add ete tae ttetdépedoman deed 221 234.3 24.0 5304 12.0+0.4 2652 4.8+40.4 1061 
Ral Bags > oct Sas ieee aie 17 9.2 3.720.1 63 2.6+40.4 44 3.4340.1 58 
DEL ansvedaudihsehoss cote nne 8 10.8 1.6+0.1 13 2.940.2 23 0.720.1 6 
Eee Ree ae eee ed ee 43 8.6 20.8+0.4 894 26.9240.5 1157 10.8+0.2 464 
NS ESS ee ee ee 3 0.7 15.0+0.4 45 20.1+0.5 60 11.2+40.3 34 
I ns Goh dic a has bette Md emai 3 1.1 5.4+40.2 16 6.0+0.2 18 3.2+40.2 9 
"TRS, BL RSRE YS CEG ie Te 73 10.9 2.0+0.1 146 1.6+40.2 117 2.2+0.1 161 
SS Pe ere | ee ee 1 0.8 1.8+0.1 2 0.8+0.1 1 1.340.2 1 
RE SR a ape 3 2.9 30.341.8 91 34.942.3 105 21.341.5 64 
le es iacergheren sib aet 68 12.6 11.340.4 768 3.340.2 224 2.0+0.2 136 
a ee a ee 45 5.8 9.9+0.4 446 13.4+0.6 603 1.3+41.6 58 
SE RARE REA PIE TRS 26 1.3 3.0+0.2 78 4.7+40.2 122 1.7+0.1 44 
| REESE RES aE eee ee 19 1.7 2.140.2 40 4.8+40.3 91 4.5+0.2 86 
Canned vegetables__......-..-..----- 20 4.2 22.8+40.7 456 18.6+0.8 372 2.4+40.3 48 
SS Se eee eee 2 ee eer pees ee of ae 3760 
EE eae te Me in in on kG S Ade sh dle dks cee ndakddsgs Jondsic coes 8 ee ot Re i Miarisidcecadae Rendescdedel Ss eee: 
® Error terms are one standard deviation (due to counting). 
Results of the August-October 1964 sampling Discussion 


are presented in table 1. The variation with 


time of the daily intake of strontium—90 in the 


three cities is plotted in figure 1. 





























The previously noted geographic distribution 


pattern of strontium—90 in the diet is seen to 
persist as it has since the initial samplings in 
1960. Levels have been highest in New York 
City and lowest in San Francisco. Due in part 


(1) U.S. DEPARTMENT OF AGRICULTURE. Food 


consumption of households in the United States, Re- 
port No. 1, 1955. Household Food Consumption Sur- 


Government 
C. 20402 (December 


(2) U. S. ATOMIC ENERGY COMMISSION. Fallout 


program quarterly summary report. HASL—144:281- 
287, Office of Technical Services, Department of Com- 
merce, Washington, D. C. 20230 (April 1, 1964), 
price $4.00. Summarized in Rad Health Data 5: 


(3) RIVERA, J. and J. H. HARLEY. HASL contri- 


butions to the study of fallout in food chains. HASL— 
147, Office of Technical Services, Départment of Com- 


«0 
7 to its high annual consumption, milk continues 
ol to be the predominant source of strontium—90 
in diet. 
” OSS SE DN “, REFERENCES 
he 
; “ 
2 ae 
rd m vey, Superintendent of Documents, 
% rt Printing Office, Washington, D. 
ee 3 1956), price $1.00. 
/ ‘ 
\ 
INAS bg 
/ wor” \ 
Chicago *, P 
a oo 285-288 (June 1964). 
Sen Francisco 
aaeed- pee ane a eens eee aang” wrote area 
FicurE 1—DAILY INTAKE OF STRONTIUM-90 IN 


TRI-CITY TOTAL DIETS 


In New York the strontium-90 intake is ob- 


served to decrease with respect to the previous 
samplings three months earlier. The San Fran- 
cisco and Chicago strontium—90 intakes are ob- 
served to decrease as they have over the previ- 
ous two sampling periods. This trend can be 
expected to continue with the discontinuation 
of atmospheric nuclear testing. 
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merce, Washington, D. C. 20230 (July 1, 1964), price 


$1.50. 


Period 


Thirteenth sampling (May- 
July 1963) 


Fourteenth sampling (August- 


October 1963) 


Fifteenth sampling (November 


1963—January 1964 
Sixteenth Sampling (February 
1964—April 1964) 
Seventeenth Sampling (July- 
September 1964) 


Recent coverage in Radiological Health Data: 


Issue 


March 1964 
June 1964 
September 1964 
December 1964 
March 1965 
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Section []]— Water 


(sROSS RADIOACTIVITY IN SURFACE WATERS 
OF THE UNITED STATES, DECEMBER 1964 


Jivision of Water Supply and Pollution Control, 
Public Health Service 


Levels of radioactivity in surface waters of 
the United States have been monitored by the 
Public Health Service Water Pollution Sur- 
veillance System since its initiation in 1957. 
Beginning with the establishment of 50 sam- 
pling points, this system has been expanded to 
131 stations as of May 1, 1965. These are oper- 
ated jointly with other Federal, State, and local 
agencies, and industry. Samples are taken from 
surface waters of all major U.S. river basins 
for physical, chemical, biological, and radio- 
logical analyses. These data-can be used for 
evaluating sources of radioactivity which may 
affect specific domestic, commercial, and recrea- 
tional uses of surface water. Further, the sys- 
tem provides background information neces- 
sary for recognizing pollution and water quality 
trends and for determining current and general 
levels of radioactivity to which the population 
may be exposed. Data assembled through the 
system and exact locations of sampling points 
are published in annual compilations (1-6). 


Sampling procedures 


The participating agencies collect one-liter 
“grab” samples each week and ship them “as 
is” to the Surveillance System Laboratory in 
Cincinnati for analysis. Gross alpha and gross 
beta radioactivity determinations on the sus- 
pended and dissolved solids are performed as 
frequently as deemed necessary. 


June 1965 


Presently, gross alpha and beta determina- 
tions are made either on monthly composites 
of the weekly samples or on each weekly sample. 
Weekly alpha and beta determinations are 
scheduled for stations located downstream from 
known potential sources of radioactive waste. 
Weekly analyses are conducted at all newly 
established stations for the first year of oper- 
ation. Weekly analyses are also scheduled for 
selected stations in an effort to detect short 
term radioactivity effects from current or re- 
cent nuclear tests or events. 


Normally samples are counted within two 
weeks following collection or within one week 
after compositing. The decay of activity is 
followed on each sample for which the first 
analysis shows unusually high activity. Also, if 
a recount indicates that the original analysis 
was questionable, values based on recounting 
are recorded. All results are reported for the 
time of counting and are not extrapolated to 
the time of collection. 


Strontium-90 analyses are performed on 
total solids of three-month composite of the 
weekly samples. The most recent strontium—90 
results are presented in the March 1965 RHD. 


Analytical methods 

The analytical method used for determining 
gross alpha and beta radioactivity is described 
in the eleventh edition of “Standard Methods 








for the Examination of Water and Wastewater” 
(7). Suspended and dissolved solids are 
separated by passing the sample through a 
membrane filter (type HA) with a pore size of 
0.45 micron. Planchets are then prepared for 
counting the dissolved solids (in the filtrate) 
and the suspended solids (on the charred mem- 
brane filter) in an internal proportional coun- 
ter. Reference sources of U,0,, which give a 
known count rate if the instrument is perform- 
ing properly, are used for daily checking of the 
counter. 


Results 

Table 1 presents December 1964 results of 
alpha and beta analyses of U.S. surface waters. 
The stations on a river are arranged in the table 
according to their relative location on the river, 
the first stations listed being closest to the head- 
waters. These data are preliminary. The fig- 
ures for gross alpha and gross beta radio- 
activity represent either determinations on 


composite samples or means of weekly deter. 
minations where composites were not made. 
The monthly means are reported to the neares: 
pCi/liter. When all samples have zero pCi/liter, 
the mean is reported as zero; when the cal. 
culated mean is between zero and 0.5 the mear. 
is reported as <1 pCi/liter. 


A geographical perspective of the radio 
activity in surface water is obtained from thc 
numbers printed near the stations as shown i): 
figure 1 which gives the average total beti. 
activity in suspended-plus-dissolved solids ir 
raw water collected at each station. Gros: 
radioactivity results for the year 1957-1962 
have been summarized by Weaver et al (8). 


The radioactivity associated with dissolved 
solids provides a rough indication of the levels 
which could occur in treated water, since nearly 
all suspended matter is removed by the treat- 
ment process (9). The Public Health Service 
Drinking Water Standards state that in the 


TaBLe 1.—RADIOACTIVITY IN RAW SURFACE WATERS, DECEMBER 1964* 






























































Beta activity, pCi/liter | Alpha activity, pCi/liter Beta activity, pe/liter | Alpha activity, pe/liter 
Station Station 
Sus- Dis- Total | Sus- Dis- Total Sus- Dis- Sus- Dis- 
pended | solved pended | solved pended | solved | Total | pended | solved | Total 

Animas River: E. St. Louis, Ill_- ~~ 5 18 23 1 1 2 
Cedar Hill, N. Mex_- 21 16 37 5 1 6 New Roads, La_- - -- 11 11 22 6 1 7 

Arkansas River: New Orleans, La- _- 14 11 25 3 0 3 
Coolidge, Kans-_-_---- 5 52 57 1 26 27 Missouri River: 

Ponca City, Okla___- 9 7 16 3 4 7 Williston, N. Dak __ 9 18 27 5 5 10 

Atchafalaya River: St. Joseph, Mo-_-_--- 6 33 39 0 5 5 
Morgan City, La. -_- 86 13 99 26 1 27 North Platte River 

Bear River: Henry, Nebr-_------ 6 34 40 0 27 27 
Preston, Idaho--_--_- 1 15 16 0 0 0 Ohio River: 

Big Horn River: OS 8 & 16 7 0 7 
Hardin, Mont----. -- 2 13 15 1 8 9 Toronto, Ohio- - --_- 2 9 ll 0 0 0 

Chena River: Platte River: 

Fairbanks, Alaska- -- 2 1 3 0 0 0 Plattsmouth, Nebr- 8 24 32 1 5 6 

Clinch River: Poiomac River: 

Clinton, Tenn_-----. 2 8 10 0 0 0 Washington, D.C__- 3 7 10 1 0 1 
Kingston, Tenn -_---- 2 39 41 0 <i <il Red River, North: 

Colorado River: Gust Forks, N. 

Loma, Colo.....-.-- 0 29 29 0 2 ae: —s_- Hee 2 39 41 0 1 1 

SE EE 1 32 33 0 7 7 Red Sienn, South: 

Parker Dam, Calif- Alexandria, La_---- 10 8 18 4 0 4 
Ey ae RAR 1 16 17 0 3 3 Rio Grande: 

Columbia River: El Paso, Tex_------ 12 43 55 1 2 3 
Wenatchee, Wash - -_ 1 9 10 0 1 1 Laredo, Tex---_---- 2 13 15 0 3 3 
Pasco, Wash------ -- 42 801 843 0 1 1 San Joaquin River: 

Clatskanie, Ore-. - _- 31 38 69 2 0 2 Vernalis, Calif -_-_--_- 2 3 5 0 1 1 

Connecticut River: > San Juan River: 

Enfield Dam, Conn_.- 2 9 11 1 0 1 Shiprock, N. Mex-_- 24 34 58 5 12 17 

Coosa River: Savannah River: 
ee 5 6 11 0 0 0 Port Wentworth, Ga- 3 8 11 } 0 0 0 

Cumberland River: ‘ Snake River: 

Cheatham Lock, Wawawai, Wash--- 3 12 15 0 2 
_ | Se eee ee 2 9 11 1 0 1 South Platte River: 

Delaware River: Julesburg, Colo. - -- 23 60 83 5 33 38 
Philadelphia, Pa- - - - 2 5 7 1 0 1 Tennessee River: 

Great Lakes: Chatéanooga, Tenn- 1 9 10 <1 0 <i 
Duluth, Minn_------ 0 3 3 0 0 0 Wabash River: 

Hudson River: New Harmony, Ind-_ 3 13 16 0 0 
Poughkeepsie, N.Y -- 8 20 28 1 1 2 Yellowstone River: 

Kansas River: Sidney, Mont---- -- 0 16 16 1 5 
De Soto, Kans-- ---- 2 30 32 0 3 3 

Maumee River: Maximum... _-.---.-- 86 801 843 26 33 38 
Toledo, Ohio------ -- 6 20 26 1 0 1 

Mississippi River: Minimum. _-______.-- 0 1 3 0 0 0 
St. Paul, Minn----. -- 4 20 24 0 2 2 

*® These data are preliminary: reanalysis of some samples may be mate and additional analysis not completed at the time of the report may become 
available. For final data, one should consult the system's annual report 


Lecause of the nature of the nuclides present in the Columbia River below the Pacific Northwest Laboratory (Hanford Plant), gross beta activity at 


this station is not directly comparable to gross beta activity at other stations. 
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FicurE 1—SAMPLING LOCATIONS AND ASSOCIATED TOTAL BETA 
ACTIVITY (pCi/liter) IN SURFACE WATERS, DECEMBER 1964 


absence of strontium—90 and alpha emitters,’ a 
water supply is acceptable when the gross beta 
concentration does not exceed 1,000 pCi/liter 
(10). 

During December 1964, the highest reported 
level was at Pasco, Washington, where the aver- 
age monthly total gross beta activity concen- 
tration was 843 pCi/liter. However, because of 
the nature of the radionuclides present in the 
Columbia River below Hanford, it is important 
to note that this value is not directly com- 
parable to gross beta activity at other stations. 
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JANUARY-DECEMBER 1964 


Health and Safety Laboratory 
U.S. Atomic Energy Commission 


The Health and Safety Laboratory has per- 
formed analyses for strontium—90 in tap water 
at New York City since August 1954. At 
Richmond, California, the sampling of tap 
water began in April 1958 and continued 
through June 1963. Samples of tap water are 
collected daily so that by the end of the month a 
composite of at least 100 liters is available for 
analysis. Strontium-—89: determinations, which 
had been made since September 1961, were dis- 
continued after the January 1964 sampling. 
The analytical methods used at the Laboratory 
are given in the Health and Safety Laboratory 
Manual of Standard Procedures (1). 

Strontium-90 concentrations in New York 
City tap water are presented in table 1 for the 
period of November 1963 to December 1964. 
These results appear graphically in figure 1 
along with Richmond, California, results since 
1958. Data prior to 1958 appear in an earlier 
HASL report (2). 
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FicurE 1—STRONTIUM-90 CONCENTRATIONS 
IN TAP WATER 


Recent coverage in Radiological Health Data: 


Period Issue 
March—June 1962 January 1963 





July-December 1962 July 1963 
January-April 1963 January 1964 
May-—October 1963 April 1964 
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RADIOSTRONTIUM IN TAP WATER,’ 


A decreasing trend has been observed in the 
strontium-90 concentrations since the July 
1963 peak. The maximum strontium-90 con- 
centrations observed are below the acceptable 
limit as set forth in the interstate carrier drink- 
ing water standards (3). 


The strontium-89/strontium-—90 ratios were 
discontinued when the ratio fell below 0.1. 


TaBLE 1.—RADIOSTRONTIUM IN NEW YORK CITY 
TAP WATER, 1959-DECEMBER 1964 











Period Sr 89Sr/%Sr b 
(pCi/liter) 
nN ee he ce iam eens al 0.40 
EE I a ENS ree heen 0.47 
EE a See eee 0.32 
Ra ck eo sbiknnwieladesaududeke ins 0.72 
1963 
SS rane CREE ON poy eee pee 2.20 0.4 
SER: SEEPS ce Mae peers 2.02 0.4 
EET ENS EE ERG eae Ame tt” 1.45 
1 P 
es oon eae cia a a eke ame 1.62 <0.1 
eT Tae eee es ay e¢NA 
ENS Oe Se SS ee We SE! 1.59 NA 
RE Re eet ep en ge, 1.98 NA 
ie bis-didngp bic aac dada co eae as aed sates 1.96 NA 
is. a:c: aco anil nel tdeia Deg ie Wheel ie ae beni ae 1.98 NA 
(AES Se ARE A, 99 SS 1 Pe Re PA 1.98 NA 
EES PEE OANA LEE SOE IEE 1.68 NA 
Ds. wp ddwakds obatcastetbiogatesibawes 1.54 NA 
GEES Re Oe = RE aR ee 1.61 NA 
0a bali dla a aia Resitipaia Wika iaarnt 1.92 NA 
ERE RS a te ee AEC 1.80 NA 
EP a a aCe eee pe 1.79 








*From 100-200 liters per sample. ‘ 

> Strontium-89 extrapolated to midpoint of sampling period. Stron- 
tium-89 analyses discontinued after January 1964. 

¢ NA indicates no analysis performed (see text). 
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1 Data taken from AEC Fallout Program Quarterly 
Sumary Report, HASL-155: 199-207, Office of Tech- 
nical Services, U.S. Department of Commerce, Wash- 
ington, D.C. 20230 (January 1, 1965). 
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Section [V—Other Data 


ENVIRONMENTAL LEVELS OF RADIOACTIVITY AT 
ATOMIC ENERGY COMMISSION INSTALLATIONS 


The U.S. Atomic Energy Commission re- 
ceives from its contractors semi-annual reports 
on the environmental levels of radioactivity in 
the vicinity of major Commission installations. 
The reports include data from routine monitor- 
ing programs where operations are of such a 
nature that plant perimeter surveys are re- 
quired. 

Summaries of the environmental radio- 
activity data for 22 AEC installations have ap- 
peared periodically in RHD since November 


1960. Summaries follow for Brookhaven Na- 
tional Laboratory and Rocky Flats Plant. 

Releases of radioactive materials from these 
installations for the periods covered in the re- 
ports below are governed by standards set 
forth in appropriate chapters of the AEC man- 
ual. The radioactivity concentration limits 
applicable to effluents released from AEC in- 
stallations are essentially those published in 
the Federal Register (1). 





1. Brookhaven National Laboratory 
July-December 1964 


Associated Universities, Inc. 
Upton, New York 


The Brookhaven National Laboratory 
(BNL) operations may affect the environ- 
mental levels of radiation in three ways: (1) 
by discharge of coolant air from the graphite 
research reactor, (2) by radiation from an 
ecology forest gamma source, and (3) by the 
discharge of low-level radioactive liquid wastes 
into a small stream that forms one of the 
headwaters of the Peconic River (figure 1). 


Area monitoring 


The radioactivity in the discharge coolant air 
is almost entirely due to argon-—41, a beta- 
gamma emitter. Because exposure te argon—41 
is due to external gamma, the monitoring is 
performed by measuring the exposure rate in 
milliroentgens per week (mR/wk) rather than 
the concentration in air. 
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FicgurRE 1—BROOKHAVEN NATIONAL LABORA- 
TORY AND SURROUNDING AREA 


Late in 1961 a 10,000-curie cesium—137 
gamma source was installed in the ecology 
forest about 800 meters equidistant from the 
north and east boundaries (2). 
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Table 1 presents the average external gamma 
exposure rates measured at the four stations 
shown in figure 2. The higher levels at the 
Northeast perimeter station are primarily due 
to the ecology forest source. The environmental 
maximum permissible dose recommended by the 
Federal Radiation Council is 0.5 rem/yr (10 
mrem/wk) above the natural background, 
averaged over a one-year period. 
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FiGuRE 2.—-BROOKHAVEN NATIONAL LABORA- 
TORY MONITORING STATION LOCATIONS 


TaBLE 1—EXTERNAL GAMMA LEVELS AT 
BNL SITE BOUNDARY 


(Average exposure rates in mR/wk) 




















North- | South- | South- | North- 
Period west west east east 
perim- | perim- | perim- | perim- 
eter * eter eter eter 
Gamma exposure from laboratory 
operations: 
Go, =a 0.25 0.43 0.52 2.33 
Second half 1964 
ee eee ee 0.08 0.32 0.41 4.34 
NAGS SEALE ERS 0.19 0.38 0.37 3.51 
Se SET ae ee 0.08 0.61 0.11 2.70 
eR la ee ae .09 0.16 0.70 2.38 
i eg ne 0.30 0.20 0.36 2.02 
Po cicnin cn eine oe niihies 0.05 0.10 0.41 1.81 
Second half 1964__.......____- 0.12 0.30 0.39 2.82 
Undisturbed background: 
i) >? Sees 2.78 2.90 3.13 3.28 
Second half 1964_........_..-- 2.69 2.73 3.17 3.07 





* Northwest perimeter station is located 680 meters inside boundary, 
and is designated ‘‘N. Gate’’ in figure 2. ‘The others are on the boundary. 


Water monitoring 


The BNL liquid waste effluent is monitored 
for gross beta concentrations at the site boun- 
dary. Table 2 presents the average concentra- 
tion together with the total activity released as 
determined by using known effluent flow rates. 


Tanie 2—GROSS BETA ACTIVITY IN BNL LIQUID 
WASTE EFFLUENT, JANUARY-DECEMBER 1964 








Average beta | Total beta 

Period concentration | activity dis- 
(pCi/liter) | charged (mCi) 
a TRE aR Re ee 75 42.4 

Second half 1964 

ME ae OYUN ee es ee 82 6.9 
i ait a aa aad eda a aie ab deiie t 72 6.8 
REE ELE ED: 60 §.7 
ARLES RELA ET 71 5.9 
——— CS oie SR eee S 59 4.1 
RE RE EE Ra AP 54 4.6 
Suen | EST ee ae 66 34.0 











Previous coverage in Radiological Health Data: 


Period 

Third & fourth quarters 
1961 

First & second quarters 
1962 

July 1962 to June 1963 

July 1963 to June 1964 





Issue 


June 1962 
January 1963 


February 1964 
December 1964 
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2. Rocky Flats Plant 
July—December 1964 


Dow Chemical Company 
Golden, Colorado 


The Rocky Flats Plant (RFP) is engaged in 
routine production operations involving plu- 
tonium and uranium under contract to the 
Atomic Energy Commission. Its location rela- 
tive to population centers is shown in figure 3. 
To assure properly controlled release of radio- 
active materials to the environment, periodic 
} samples of water, air, and vegetation are 
analyzed for gross alpha activity. The most 
aoundaut radioactive material involved in the 
process is plutonium. 

The plant is located about 15 miles north- 
west of Denver. The surface stratum in this 
area consists of gravel washed out of the 
highly mineralized Front Range of the Rocky 


| Mountains, where heterogeneous low-level de- 


posits of uranium, thorium, and radium exist 
in the soil. These materials are measurable in 
} most samples of air, water, and vegetation. 


wr 


Continuous 24-hour air samples were col- 
ected at Coal Creek Canyon, Marshall, Boulder, 
afayette, Broomfield, Wagner School, Golden, 
Denver, and Westminster. The monthly aver- 
age long-lived gross alpha activities are shown 
in table 3. The alpha activity is believed to 
result entirely from naturally occurring ma- 
terials. 


TaBLEe 3.—LONG-LIVED ALPHA ACTIVITY IN 
PARTICULATES IN AIR, RFP 








Average alpha 
Period concentration 

(pCi/m‘) 

1964 

I. co tdwackob baddest hcedbthbhncouswebaumesid 0.006 
Dé 2 cur peiencnsivebbe stn Gaadeetclcckatdoud 0.012 
ESSE SE SS PS NR Say: 0.009 
SII niciciden ist Ticlnas acest atacaheachs tite tebiai eine eaneeratemacnacaara teal 0.019 
a ee A 0.007 

LEST aaa ee renee sees 0. 
I Cs id Kiceddcdduddtbbiutebsbawhaeuenl 0.010 








Water monitoring 


Semi-monthly water samples were collected 
from four reservoirs at distances ranging from 
3 to 8 miles from RFP. The average alpha con- 
centrations in the four reservoirs during the 
second half of 1964 are shown in table 4. 


June 1965 





TasLe 4.—ALPHA ACTIVITY IN WATER COLLECTED 
FROM RESERVOIRS IN THE VICINITY OF RFP 


{Average concentrations in pCi/liter] 








Reservoir Second 1964 
half 1964 
Cees WON Sioa Se ee SES 2.0 2.3 
DR 5s cd lace kites oud wisbiebace a8 B.7 
Deg < care cowie datadiaatits we helt a. damciuaiivel 1.6 1.4 
PG. anncds owe bb ooetclicde xcoedennibunan 1.0 2.3 











Non-routine raw surface water samples were 
collected from a number of outlying streams 
and lakes along with the vegetation samples. 
The 35 samples collected during the second half 
of 1964 had an average gross alpha activity of 
2.5 pCi/liter. 


Vegetation Samples 


A total of 116 vegetation samples were 
analyzed during 1964. The average gross alpha 
activities of these samples was 120 pCi/kg dry 
for samples collected within 3 miles of the 
plant, and 135 pCi/kg cry for those collected 
3 to 18 miles from RFP. 
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FicuRE 3.—LOCATION OF THE ROCKY FLATS 
PLANT ENVIRONMENT, DENVER, COLORADO 
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Recent coverage in Radiological Health Data: 





Period Issue 

Second half 1961 May 1962 
First half 1962 January 1963 
July 1962—June 1963 February 196. 


July 1963—June 1964 December 196; 


REPORTED NUCLEAR DETONATIONS, MAY 1965 


During May 1965, four United States nuclear 
tests were announced by the Atomic Energy 
Commission and one nuclear test on the Chinese 


mainland was reported by the State Depart- 
ment. 


All of the United States tests were conducted 
underground at the Nevada Test Site. Tests 
conducted on May 7, 14 and 21 were of low 
yield (equivalent to less than 20 kilotons of 
TNT) and the test conducted on May 12 was 
of low-intermediate yield (intermediate yield 
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is defined as equivalent to 20 to 200 kilotons of 
TNT). 

The mainland Chinese test was announced 
to have occurred at 0200 Greenwich time, May 
14, 1965. Early information indicated that the 
test was conducted in the atmosphere, involved 
a fission device using uranium-—235, and was of 
somewhat higher yield than the Chinese detona- 
tion of October 16, 1964. Public Health Service 
field estimates and laboratory analyses of air 
samples confirmed the presence of fresh fission 
products consistent with the timing of the 
detonation. 
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Section I—Air and Fallout 


GROSS BETA ACTIVITY IN 


AIRBORNE PARTICULATES AND PRECIPITATION 


Continuous surveillance of gross beta activity 
in air and precipitation provides one of the 
earliest and most sensitive indications of 
changes in environmental fission product activ- 
ity. Although this surveillance does not provide 
enough information to assess total human 
radiation exposure from fallout, it is used as 
an alerting system for determining when to 
intensify monitoring in other phases of the 
environment. 


Surveillance data from a number of national 
programs are published monthly and sum- 
marized periodically to show current and long- 
range trends of atmospheric radioactivity in 
the Western Hemisphere. These include data 
from activities of the Public Health Service, 
the Canadian Department of National Health 
and Welfare, the Mexican Commission of 


Nuclear Energy, and the Pan American Health 
Organization. 


1. Radiation Surveillance Network 
March 1965 


Division of Radiological Health, 
Public Health Service 


Surveillance of atmospheric radioactivity in 
the United States is conducted by the Radiation 
Surveillance Network (RSN) of the PHS 
Division of Radiological Health, which 
regularly gathers samples from 75 stations 
distributed throughout the country (figure 1). 
Most of the stations are operated by State 
health department personnel. 


July 1965 


Alerting function 


The alerting function of the network is 
provided by field estimates of the gross beta 
activity of airborne particulates on the filters. 
These determinations are performed about 5 
hours after the end of the sampling period to 
allow for decay of naturally-occurring radon 
daughters. The daily field readings are sub- 
mitted to the Radiation Surveillance Center, 
Division of Radiological Health, Washington, 
D.C. These field estimates are reported else- 
where on a monthly basis (1). When unusually 


high air levels are observed, appropriate 
Federal and State officials are promptly 
notified. 


Air sampling procedure and results 


Airborne particulates are collected contin- 
uously on carbon-loaded cellulose dust filters 
4 inches in diameter. About 1800 cubic meters 
or air are drawn through each filter during the 
24-hour sampling period by a high volume 
centrifugal blower. 


The filters are forwarded to the Radiation 
Surveillance Network laboratory in Rockville, 
Maryland, where the gross beta activity is 


measured using a thin-window, gas-flow 
proportional counter, calibrated with a 
strontium-90—-yttrium-90 standard. Each 


filter is counted 4 days after the end of the 
sampling period and again 7 days later if the 
net count rate is 2000 cpm or higher. The 
initial 4-day aging of the sample eliminates 
interference from naturally occurring radon 
and thoron daughters. By using the two counts 
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Figure 1. Radiation Surveillance Network sampling stations 


and the Way-Wigner formula (2), the age of 
fission products is estimated, and the activity 
extrapolated to the day of collection.: The 
March 1965 average gross beta concentrations 
in air for RSN stations are given in table 1. 
Time profiles of gross beta activity in air for 
eight RSN stations are shown in figure 2. 

During March 1965, three air samples were 
analyzed by gamma spectrometry. The method 
discussed by Burrus (3) and Covell (4) has 
been adapted for resolving the spectral data. 
No air or precipitation samples were found to 
contain short-lived radionuclides. 


Radioactivity in Precipitation 


Continuous sampling for radioactivity in 
total precipitation is conducted at most stations 
on a daily basis, using funnels with collection 
areas of 0.4 square meter. A 500-ml portion of 





1If a sample contains a mixture of fresh and old 
fission products, the age estimated by the Way-Wigner 
formula is some intermediate value; consequently the 
calculated age of the fresh component will be over- 
estimated. 
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the collected precipitation is evaporated to dry- 
ness, and the residue is forwarded to the labo- 
ratory for analysis. If the collected sample is 
between 200 and 500 ml, the entire sample is 
evaporated. When a sample is smaller than 200 
ml (equivalent to 0.5 mm or 0.02 inches of rain- 
fall), the volume of precipitation is reported, 
but no analysis is made. 


In the laboratory the gross beta activity in 
precipitation is determined by counting the 
evaporated sample by the same method used 
for analyzing the air filters, including the 
extrapolation to time of collection. Deposition 
for the sample is determined by: 


a 
~ 1000 


where D is the deposition in nCi/m*, C is the 
concentration in pCi/liter, and P is the depth 
of precipitation in mm. The individual values 
of deposition and depth of precipitation are 
totaled for the month. Total depths and deposi- 
tion of radioactivity during March 1965 are 
presented in table 1. 
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Table 1. Gross beta activity in surface air and precipitation, March 1965 
NS Air surveillance Precipitation measurements 
Station location Gross beta activity (pCi/m®) Last Total Total 
: Number of profile depth deposition 
samples in RHD (mm) (nCi/m*) 
; Maximum Minimum Average * 
t . nl 
' 
; | Ala pS ES EE OR RE POS RE 31 64 <0.10 <0.21 | May 65 185.3 37.1 
| | Alaska Pahiccwcedcddstcck ntctccnesodeed 22 0.32 <0.10 <0.13 | Nov 64 b — _ 
| ONE OE 30 0.37 <0.10 <0.15 | May 65 13.6 2.7 
i | ECan eenscicbisanttvencenanta 29 1.17 <0.10 <0.16 64 _ — 
} RR SEE ET MERLE HIRE: ll 0.29 <0.10 <0.14 | June 65 7.9 By 
EE TEE AEE ENN BIS PS 9 0.60 <0.10 0.28 | July 65 3.0 0.6 
DES. os dan dg cudnahin acecucadeSeuel 15 0.17 <0.10 <0.10 | Oct 64 — — 
EE SUM omar meng ee er ra 15 0.25 <0.10 <0.12 | Feb 65 — — 
PE NI a sthnemnen nition em Gitedig wabll 31 0.25 <0.10 <0.12 | Jan 65 — —- 
|} RESO ee 22 0.21 <0.10 <0.11 | Mar 65 — — 
Aviz: IN Gd cacliaceclsntnsanincwe tee ated 29 1.05 0.23 0.53 | July 65 — — 
Ack: CS EATERS S SEES 26 0.49 <0.10 0.21 | June 65 94.8 19.9 
a Calif: EE AE IS Se NS STE F* 29 0.58 <0.10 0.26 | Oct 64 37.8 8.2 
4 SE a ee 31 0.86 <0.10 0.38 | Feb 65 31.3 7.1 
C.Z SE Dein dt Btn bi lisa wenwetawenowh olth 18 0.19 <0.10 <0.12 | Nov 64 — — 
Colo RS EE SS eee 27 0.64 0.17 0.35 | Oct 64 8.3 1.7 
Conn RE ne Pea ee a eee ee re 30 0.42 <0.10 <0.21 | July 65 33.5 8.1 
Del: ice nccsuwe bevy toda h tum iba 22 0.45 <0.10 <0.23 | May 65 — — 
Dp. Ge I. io eae ae a eenned 29 0.59 <0.10 0.27 | Feb 65 103.4 21.4 
Fla: DNL. « cncdecanescubsateskadeud 30 0.48 <0.10 <0.19 | June 65 78.3 15.7 
Pia cuicecibit sidan ses Sib enemienabeeine 30 0.75 <0.10 0.29 | July 65 58.5 11.7 
Ga: CE eee le ee ee 19 0.27 <0.10 <0.15 | Apr 65 41.8 8.5 
Guam: PE ttncrsGacconbiedeelenebwweban 31 0.52 <0.10 0.19 | Apr 65 — — 
Hawaii: EE OR Ie 30 0.44 0.11 0.26 | Dec 64 20.0 4.9 
Idaho: Cok cp pabddciecacsauudscenseuseesh 30 0.71 <0.10 0.36 | Dec 64 14.6 2.9 
Il: ee 29 0.41 <0.10 0.21 | Feb 65 — — 
Ind: aos ns cin sh daetupcieiiiteliemitl 29 0.44 <0.10 0.21 | Apr 65 47.2 10.2 
lowa: Dt... cvawsssoseneseennndtab uae 30 0.60 <0.10 0.30 | Nov 64 68.5 14.6 
caer? Kans Tope Ro ccccnouscceesq ee seesscqeceesous 26 0.43 0.12 0.23 May 65 34.3 6.9 
Ky: EERE NESE pee Ser aes 23 0.45 <0.10 0.22 | Feb 65 67.8 15.2 
La: niin cccerahenentioadiunt 26 0.41 <0.10 <0.18 | Feb 65 109.1 22.3 
Maine: OTS EET RS OF RT Oe 17 0.67 0.13 0.28 | Mar 65 — — 
| as lea eS 30 0.56 <0.10 0.28 | Nov 64 20.7 4.3 
@ Md: OS SS aa ee 22 0.38 <0.10 <0.21 | July 65 39.9 8.0 
I cn covaiis rennin enacts ode api Wee aie eel 17 0.32 <0.10 <0.17 | Jan 65 — — 
Mass: SE EAE I RE 31 0.50 <0.10 0.25 | May 65 47.6 9.9 
I ee ee aenn 10 0.34 <0.10 <0.19 | Dec 64 34.9 7.0 
Gry- | sich: SE See ee eee 31 0.56 <0.10 0.27 | Jan 65 - .. 
abo- | Minn: SS SER eee 21 0.30 <0.10 0.16 | Apr 65 71.8 14.3 
Miss: a a 28 0.42 <0.10 <0.20 | Mar 65 149.2 29.9 
le is te nadina chee eendwe bagi 4 0.18 <0.10 <0.11 | Dec 64 a — 
Mo: CEES ae 31 0.39 <0.10 0.20 | Apr 65 69.2 18.6 
le is Mont: ear SES ee Se Te 28 1.08 <0.10 0.36 | Nov 64 21.0 4.5 
Nebr: EE A RE SE EEF 22 0.79 <0.10 0.27 | Mar 65 38.4 10.2 
200 Nev: 7 ee eye ae seer 27 1.08 0.25 0.66 | June 65 — —_ 
N. H: ELA EEG ES 21 0.60 <0.10 0.32 | Feb 65 — — 
‘ain- N. ds: PE iunndsnekuswicswendhnknieganin 31 0.41 <0.10 <0.20 | Mar 65 24.3 5.0 
rted N. Mex: ES a SRS ES ee 19 0.49 0.11 0.25 | Nov 64 11,1 3.0 
’ Nn. ¥: EERE LS FILE TATA TES CIE. 22 0.42 <0.10 0.23 | Apr 65 31.7 6.3 
| ESE TE TELE ALE IEEE FE 29 0.64 <0.10 0.28 | Nov 64 — —_ 
a i ee 31 0.53 <0.10 0.25 | Dec 64 — — 
N.C EL, ic aiehinh wopencnbushosdamme ete 28 0.61 <0.10 <0.24 | Nov 64 151.0 30.8 
y in |. Dak: 0 See SC uisekeamaeianee 27 0.31 <0.10 0.17 | Jan 65 12.8 2.7 
! Ohio EE RTA AGEL, FEE: 20 0.47 <0.10 0.21 | May 65 — _ 
the eS Ra Fae 30 0.79 <0.10 0.35 ar 65 57.9 13.1 
I a Ne as cin nape iid isch eink Uli 28 0.66 0.11 0.33 | July 65 55.3 13.6 
used Okla: ES eer eet 29 0.42 <0.10 0.21 | Jan 65 — — 
I iSite on ocdanaadaaineabest 31 0.27 <0.10 <0.14 | July 65 30.7 6.1 
the Ore: ns . ion cnmitinnmaaleaiion 31 1.31 0.18 0.64 | Mar 65 12.2 2.5 
ition Pa: a es ain wee mia 31 0.47 <0.10 <0.17 | Apr 65 42.5 8.5 
P. R: Se otic cdkenebenaseedaall 30 0.20 <0.10 <0.12 ar 65 7.5 1.5 
R. I: ne een Sai 29 0.53 <0.10 0.26 | Jan 65 39.1 8.3 
8. C: ERE nithatnatxwanall 28 0.43 <0.10 <0.19 | Dec 64 177.3 35.6 
8. Dak: EET cath acide ca dacanhanohnbusceae 31 0.42 <0.10 0.21 | July 65 — — 
Tenn I i dsitianensingerenanuaeeeelia 30 0. <0.10 0.24 | Jan 65 139.6 29.1 
Tex "eT ARS pies nites” 30 0.68 <0.10 0.26 | May 65 42.0 11.4 
ee Nia SR Altes, aires, oad 31 0.90 0.13 0.51 | Jan 65 1.3 0.3 
Utah OST ee ae 28 0.55 0.18 0.33 | Feb 65 5.1 3.4 
Vt: NE Ea re 27 0.66 <0.10 0.36 | June 65 9.8 2.0 
; the Va: ee ee ee eeenane 28 0.34 <0.10 <0.17 | June 65 104.3 21.6 
epth Wash: EP TORE TET PONE 30 0.78 <0.10 0.32 | May 65 9.1 2.2 
NS «. nnneganecthivesddainbenmans 31 0.50 <0.10 0.28 | Apr 65 — — 
alues W. Va: CE <i cnscnsaansabtnkenenhebnd 30 0.42 <0.10 0.23 | Dec 64 106.2 24.3 
Wis: ne SSS 30 0.46 <0.10 0.24 | June 65 54.0 11.5 
are | Wyo: I a. asics thc en len olaliaeceoiolion 29 0.83 0.12 0.35 | June 65 15.9 3.0 
posi- Nite GR So. os ccc ccdecanccncbuaosenagesa 1958 1.31 <0.10 <0.25 
/ are *® The monthly average is calculated by weighting the individual samples with the length ofsampling period. Values of <0.10 are assumed to be0.10for 
averaging purposes. the <0.10 values represent more than percent of the values in the average, a less-than sign is plac efore the average. 
i If f 0.10 val han 10 f the val used in th 1 h is placed bef h 
b Dash indicates no report received. 
¢ For the network summary, all averages are arithmetic means of station averages. 
Data | July 1965 335 
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Figure 2. Monthly and yearly profiles of beta activity in air—Radiation Surveillance 
Network, 1959-March 1965 
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2. National Air Sampling Network, Gross beta activity in air 
D First Quarter 1965 NASN stations (figure 3) are manned by 
cooperating Federal, State and local agencies. 
The current basic network consists of 110 
— Division of Air Pollution, sampling stations which operate every year in 
Public Health Service 73 large cities and 37 nonurban areas. In addi- 
ie tion, there are stations in 130 cities which 
— operate every other year. Thus, the NASN 
baotaa | consists of 240 sampling stations, 175 of which 
2 The necessity of having basic data on the are active in any given year. 
nature and extent of air pollution throughout Continuous 24-hour samples of suspended 
E jjtie United States led to the organization of particulate matter are taken at each station. 
; ithe National Air Sampling Network (NASN) The samples, representing approximately 2,000 
jjin 1958. The NASN analyzes air samples for cubic meters of air, are collected on glass fiber 
____j]}the total quantity of suspended particulate filters on a biweekly random sampling schedule. 
j}matter, benzene-soluble organic matter, and They are sent for analysis to the Network 
jfgross beta radioactivity. Selected samples are laboratory at the Robert A. Taft Sanitary 
——j }also analyzed for nitrates, sulfates, and a num- Engineering Center in Cincinnati, Ohio. First 
====j|ber of metals. The resulting data aid in the quarter 1965 gross beta activities in air are 
i |detection of trends in levels of pollution with given in table 2. An annual summary for 1964 
j}respect to time, location, population density, was presented in the April 1965 issue of RHD 
j|climate and other factors. (5). 
MA - 
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, “a / a | ——a 
E H i Boewer tH” city 
1 PRR ! QMONTEZUMA Co @wicurra iain 
<a ey ppen a SO nO os [aa a &. SS ® cong os 
ae hs St Fn kd ! ciaiagie pity SS =e be a* a 
res Veron cosa ee ba Prenat ce ous Lee 
VK | tres = Se 
@ sommens sapeense canna ones ~\ 
( URean GAS SAMPLING STATION ny \ ‘ 
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Figure 3. National Air Sampling Network stations 
July 1965 337 





th Da 








Table 2. Gross beta activity in surface air, NASN, first quarter, 1965 


(Concentrations in pCi/m*) 





Station Name 





Colo: 


Conn: 


Ind: 


Mich: 


Minn: 
Miss: 


Birmingham. ----------- 
Hunteville.............. 
Montgomery ---.--.------ 
ee 
Grand Canyon Pk.®_-_--- 
Maricopa County *_----.- 
aged ge pee seg I Peleg 
MR. 2. otanidwebsumies 
tO” eee 
Montgomery County *-_- 


Humboldt County *- ~~~ - 
"eee 
Los Angeles........----- 
RS ora cas dreacaran wt 
ee ae 


NS Re re 
Montezuma County ®--_- 
Hartford 


ee ee ee 
I os och dedi ties 6 es 
RS 
Kent County * 
Newark 
 . ee 
re 
Ne oak sa lan doers 
Honolulu 
Ai UE ea aie 
Butte County ®_-.------- 
ir li gl EA EE 
OS eee 
aH Sear ean 
North Chicago 
RSE 
EE takin saa euke 
East Chicago... _...---- 
Ore 
Indianapolis. ........... 
Muncie 


Es 
Beverly Shores -_-_-------- 
Dunes Police Post No. 1_-. 
Dunes State Park-_ ----_- 
Ogden Dunes 
South Bend 





Cedar Rapids_--_--_-_-----} 
Delaware County * 
Des Moines 


Lexington 
Louisville 
New Orleans 
eureveporct............. 
Acadia Nat'l. Park * 
Portland 


ai aaa 
RN uadapr 


Grand Rapids---- ----~--- 
Trenton 


Jackson County * 
EAU <occcancsene 
ss a Ee 
Shannon County ®_.----- 
eer Nat'l. Park ® 


ESS ea ae 


RE WED, woo nacccveve 


White Pine County *___- 
i (“aC ae 
Coos County * 
NS od lain htedionine hl 
MUIINOIN. cw ccccccensnn 
Pemberton 





wh nhagng an 8-0 0h hah 808088902828 28 8H 8G ah 80 Anh A889 Ah EM GANAS NAGE AG NANG 9 NSN 8 HED “SHAG EES “ONSEN NO OS 


Maxi- 
mum 


Mini- 


mum 


Average 


Station Name 


Maxi- 
mum 


Mini- 
mum 


Average 








SOSOSSSOSSS SSS SSSSSSOH OOOH HOH OOM EH OOSOOS 
yu Gon 70 Gr O78 OO SD OO ATO AT TOTO END ENR ONANNIRANIMARONRORAND 


SCoceC OHH comoceoo SS SS SSS OS OSOONUSSSSSSSSSSSSSSSsSssessese 
ere rhe eee lo Tb 





escooccssssssssssessssssssessesssssssssssssss 
Bo OD BD RD BD BD BO NOE SS oe ret oe DDO BS 9 9 9 9 BD RD rat et ODD PD BORD ee BOND 


coeccocescoossesssssooss sss ssesssssesessesssosessseeess 
pm ENN HWE NNN NNNNN EH WANN WN ENN WWE EN NNWNENNN 





ecocooooscossesssssessssssessssssssresssssssssss 
Wu be ube oie C2 om C9 C19 C2 ef om ie CO Hm C9 eC He D.C BB TT 9 ee OO ND OD 9 9 Ne 


coecococococosossosssssssssssssssssSessssssesesese 
wo aoe EAD ih a ebm C2 OD abe GO 00 9 he 02 oe GO 9 09 G0 He GO He > 0 OB GO O2 O9 Hh OO He He Gr G9 C9 C0 GO CO COS OO GO GD 





N. Mex: 


Pa: 


Wyo: 


isc lashiesids ws ent te ake a 
Jersey City 
Newark 


| Ra a 
Perth Amboy 
| NS ae 
Albuquerque. --_-_..----- 
Rio Arriba County *- - -_- 
Cape Vincent *________-- 
New York City 
Charlotte 


eee ee 


Cleveland 
Columbus 
. ~~ A ie Sens 
Youngstown. ___._____-_- 
Cherokee County * 
Oklahoma City 


Curry County * 
Eugene 


all Ea era 


RR Ret EB: 
Embreeville 


ii aaa 


Lancaster 
Eagleville 
I ate ae iste 
Philadelphia 


SEIS 
DTS nn oo oe Sa 


POND... macrcmene 
Washington County *__-_- 
Charleston 
“east 
Richland County ® 
Spartanburg. _____.-._-- 
Black Hills Forest * 
Sioux Falls__......_..-- 
Chattanooga 
Knoxville 
Memphis 
Nashville 
D 


Matagorda County *__--- 
ye OS Saas 
Salt Lake City 
Sea 
Orange County *-_-___-_-- 
I cl, i ix asain orev 
Lynchburg 
ees 
Shenandoah Nat'l. Park ®- 
Portsmouth 
Richmond 
Roanoke 
Seattle 


SESE 
EES 
Door County * 
Kenosha 
Madison 


SEES: 
Yellowstone Park * 


Ag 9g 9 Gn Ag Ag Ag dA) Ad ANAND EAT TATE AT ISI SISISISISI DDI NNO ONO HS INN ONT ONO NINN ONION ONS 


coooooooooseSoSSoSoooOmoOMOSSSSSSSSSeo 
gore ON TEN OO DCN ET EE RONEN OMAN IAOONUNO POA 


NNKWWNNN WHR KWON RK Re Re We Ne 


A 
one eS ccccccescoococcesssessoss 


coocecooscosccossoosssooosooosssssosesssssesssssssS 
RD BD BD BD BOD BS mm vet ND et BD et mt BS me 8 ta 0d rt a et tS ttt BN tt tt ee BD 


osoocoooscososososssosssssseso 
id C9 G0 G9 09 C12 CAD C9 oP coe HP HB oh Ce em Dm he 09 09 CO Ha COO 





Network summary 





& 





to | cope oe ooooooooooooSSSSSSOSSoSOSOMmSSSSSSSS SSS SSS SSSSesSS 
Spe | Se ne Se OAT TATOO DIDO DAI ANIA A NW NAAN IDOE Tr DP DOr 





S| sopsssooosssss 


A 





o| cocoescocecessoossososoessssssssososssssssssssssssssssssssssseeee 
“ea | Spe tee abe Seo wee C0 09 O9 abe BD Err he CO a abe he C0 he OB Be Be Bee OO Be OND 9 OS 0 9 He CO G9 09 CO BD CO He He 09 69 GO G9 He ee OOD 





* Denotes nonurban station. 
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3. Canadian Air Monitoring Program’ 
March 1965 


Department of National 
Health and Welfare 


The Radiation Protection Division of the 
Canadian Department of National Health and 
Welfare monitors air and precipitation in con- 
nection with its Radioactive Fallout Study Pro- 
gram. Twenty-four collection stations are 
located at airports (figure 4), where the sampl- 
ing equipment is operated by personnel from 
the Meteorological Services Branch of the 
Department of Transport. Detailed discussions 
of the sampling procedures, methods of 
analysis, and interpretation of results of the 
radioactive fallout program are contained in 
reports of the Department of National Health 
and Welfare (6-10). 





2Data from RADIATION PROTECTION DIVI- 
SION. Radiation Protection Programs, Vol. 3, No. 4: 
19-25 (April 1965), Canadian Department of National 
Health and Welfare, Ottawa, Canada. 
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~~ : ces 
Figure 4. Canadian air and precipiation 
sampling stations 
Air 


Each air sample involves the collection of 
particulates from about 650 cubic meters of air 
drawn through a high-efficiency 4-inch- 
diameter glass fiber filter during a 24-hour 
period. These filters are sent daily to the Radia- 
tion Protection Division Laboratory in Ottawa. 
A 2-inch-diameter disk is cut from each filter 
and counted with a thin-end-window, gas-flow, 
Geiger-Mueller counter system calibrated with 


Table 3. Gross beta activity in surface air and precipitation, Canada, March 1965 

















Air surveillance Precipitation 
measurements 
Station 
location Number Gross beta activity (pCi/m‘) Average Total 
of deposition 
samples : tration, (nCi/m?) 
Maximum Minimum Average (pCi/liter) 

NS LN casadoadotaaeud 31 0.7 0.1 0.4 188 3.0 
Coral Harbour-----.--.-.-- 31 0.5 0.1 0.2 110 1.8 
Eero 31 0.4 0.1 0.3 138 1.6 
Pt, Coren... .2<cene 31 0.5 0.1 0.2 211 1.2 
A inte cititaninahiinion 31 0.5 0.2 0.3 116 4.0 
i aa eee 30 0.5 0.0 0.2 107 2.5 
OSS ae 31 0.4 0.0 0.2 46 5.1 
Prd otacsculdssduceued 31 0.5 0.0 0.2 92 3.8 
bat nkdetacdnondicmnd 31 0.5 0.2 0.3 175 1.8 
IEE EO EO 31 0.6 0.1 0.3 141 2.6 
See eee 31 0.5 0.2 0.3 171 1.1 
REI esis: 31 0.5 0.1 0.3 92 2.0 
ma EE Ee 31 0.4 0.1 0.3 246 4.1 

Dict sttdh’céumechua en 31 0.4 0.0 0.3 467 2.7 
ie nines wicnent teamed 28 0.5 0.2 0.3 362 2.0 
St. John’s, N@d...........- 29 0.2 0.0 0.1 72 9.1 
PTE O 31 0.3 0.1 0.2 554 1.7 
Sault Ste. Marie.......-.-- 31 0.6 0.2 0.3 73 2.2 
. Sera: 30 0.5 0.1 0.3 75 4.2 
WEED sc ccwnseeccsunce 31 0.6 0.0 0.4 227 9.8 
LE nee 31 0.5 0.1 0.3 361 1.5 
I iniiind eaitintaiie minal 30 0.6 0.1 0.3 98 7.4 
CS SSS eae 31 0.4 0.2 0.3 120 1.6 
Ee nn cendnenanen 31 0.4 0.1 0.2 504 1.8 
Network summary - - ----.-- 736 0.7 0.0 0.3 198 3.3 
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a strontium-90—yttrium-90 standard. Four 
successive measurements are made on each filter 
to permit correction for natural activities and 
for the decay of short-lived fission products. 
The results are extrapolated to the end of the 
sampling period. Canadian air data for March 
1965 are given in table 3. 


Precipitation 


The amount of radioactive fallout deposited 
on the ground is determined from measure- 
ments on material collected in special poly- 
ethylene-lined rainfall pots. The collection 
period for each sample is one month. After 
transfer of the water to the sample container, 
the polyethylene liner is removed, packed with 
the sample, and sent to the laboratory. 


Strontium and cesium carriers are added to 
all samples on arrival at the laboratory. Other 
carriers are added to selected samples accord- 
ing to the specific radionuclides to be deter- 
mined. The samples are then filtered and the 
filtrate evaporated to near dryness. The filter 
paper containing insoluble matter is then 
ignited together with the polyethylene liner at 
450° C. The ash is combined with the soluble 
fraction, transferred to a _ glass_ planchet, 
evaporated under an infra-red lamp, and then 
counted with a_ thin-end-window Geiger- 
Mueller counter calibrated with a strontium—90 
—yttrium-90 source. Gross beta activities for 
March 1965 samples are given in table 3. 
Radionuclide analyses are reported quarterly 
in RHD. 





4. Mexican Air Monitoring Program 
March 1965 


National Commission of Nuclear Energy 


The Radiation Surveillance Network of 
Mexico was established by the Comision 
Nacional de Energia Nuclear (CNEN), Mexico 
City. From 1952 to 1961 the network was 
directed by the Institute of Physics of the Uni- 


versity of Mexico, under contract to the CNEN 
(11-15). 
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Figure 5. Fallout Network sampling stations in Mexico 
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In 1961 the CNEN appointed its-Division of 
Radiological Protection to establish a new 
Radiation Surveillance network. This consists 
of 17 stations (figure 5), twelve of which are 
located at airports and operated by airline 
personnel. The other stations are located at 
Mexico City, Mérida, Veracruz, San Luis 
Potosi, and Ensenada. 


Sampling 


The sampling procedure involves drawing 
air for 24 hours a day, 3 or 4 days a week at the 
rate of approximately 1,200 cubic meters per 
day, through a high-efficiency, 6 x 8-inch glass 
fiber filter, using high volume samplers. After 
each 24 hour sampling period, the filter is 
removed and forwarded via air mail to the 
“Laboratorio de Estudios sobre Contaminaci6én 
Radiactiva”, CNEN, in Mexico City for assay 
of gross beta activity. A minimum of 3 or 4 
days after collection is allowed for decay of 
radon and thoron daughter natural radio- 
activity. Data are not extrapolated to the date 
of collection. 


Results 


The maximum, minimum, and average fission 
product beta concentrations in surface air 
during March 1965 are presented in table 4. 
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Table 4. Gross beta activity of airborne particulates, 
d to Mexico, March 1965 


























ther 
ord- Seedion pe Gross beta activity (pCi/m*) 
eter- ro Maximum | Minimum | Average 
_ the ene — 
A SMa leg aE a 19 0.1 <0.1 0.1 
filter Coked deieee.. 2.7 17 0.3 <0.1 0.1 
then Chihuahua. -__......--. 17 0.5 <0.1 0.2 
init ncn tins Se 11 0.4 <0.1 0.2 
or at Guadalajara_——______- 9 0.1 <0.1 0.1 
luble teaser es 6} 06) “0.1 0:3 
chet Matamoros®..__.....-_- 
’ 
EN eee 
then ic abated il 0.3 <0.1 0.1 
. | Aree 13 0.3 <0.1 0.1 
iger- Nuevo Laredo®- - - ~~ _--- 
n—90 San Luis Potosi-.....__- 13 0.2 <0 <0.1 
a 12 Oa} <0: 0:2 
s for eee kia : 
le 3. ELT NS. 
terly * Blanks indicate stations temporarily shut down. 
5. Pan American Air Sampling Program 6. Gross beta activity in air, North America 
March 1965 : March 1965 
Pan American Health Organization and From January 1963 through November 1964, 
yn of Public Health Service monthly average concentrations of airborne 
new gross beta activity in Canada and the United 
sists Gross beta activity in air is monitored by five States were presented in combined form as 


1 are | Countries in the Americas under the auspices isogram maps of most of North America. The 
rline | Of @ collaborative program, developed by the data from the Radiation Surveillance Network 
d at Pan American Health Organization and the and the Canadian Air Network were adjusted 
Luis | Public Health Service (PHS), for assisting to each other by means of an intercalibration 
countries of the Amercias in developing radio- factor derived by Lockhart and Patterson (16). 
logical health programs. The sampling equip- With the formation of the Mexican Air 
ment and analytical services are provided by Monitoring Program, new _intercalibration 
the Division of Radiological Health, PHS, and ratios were determined, this time including the 
wing | are identical with those employed by the Radia- Canadian Network, Radiation Surveillance 
it the | tion Surveillance Network (article 1, page Network, Pan American Air Sampling Pro- 














s per | 333). gram, National Air Sampling Network, the 
lass ‘ 5 idi 
~—omeie The March 1965 air monitoring results from ae = yr cont ae Pan 
: the five participating countries are given in ~samagy~sapr neater a a 4 
er is table 5 tion factors reflect some changes in standardi- 
» the : zation in both the RSN and the Canadian Air 
acion Network, effective September 1963. 
Table 5. G beta activity in air, ’ : : 
assay —_ ee SS CORY FR, Seen SO ee In recent months, airborne gross beta 
or 4 | lain Gross beta activity, pCi/m? activities have declined to such low levels that 
ry of Sampling stations “of voit on isogram comparisons are no longer meaningful. 
‘adio- onesiaedl etomidate nitions Before comparison with each other, the data 
date | — Se ae i from different networks must be multiplied by 
Kingston, Jamaica__-__-_-_ 17 0.28 <0.10 <0.15 ° ° P ° 
Caracas, Venezuela-____- 23 0.14| <0.10 <0.10 appropriate intercalibration factors. For ex- 
Lima, ee es win 19 0.10 <0.10 <0.10 ° ° . 
Santiago, Chile. __~_~_- 31 0:13 | <0.10 <o.10 ample, if the Canadian data are considered as 
Trinidad, West Indies_ -__ 18 0.20 <0.10 <0.12 

















unity, the RSN and Pan American data must be 
— _* The monthly average is calculated by weighting the individual samples multiplied by the intercalibration factor, 1.28, 
ission with length of sampling period. Values of <0.10 are assumed to be 0.10 P * as 

for averaging purposes. If the <0.10 values represent more than 10 and the Mexican data must be multiplied by 


2 air percent of the values used in the average, a less-than sign is placed in front 
4 of the average. 0.81. 
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